
THE JOURNAL 


OF 

BONE AND JOINT SURGERY 


BRITISH VOLUME 

Vol. 31-B, 1949 


PUBLISHED AT LUDGATE HOUSE, FLEET STREET 

LONDON, ENGLAND 

AMERICAN VOLUME PUBLISHED AT 8 THE FEmVAY, BOSTON, MASS 




Bebicateb 


to 



" " 7 or tijelr work continuetl;, "^1x6 t^clr work contlnuetl) 
^roa6 ani Jtocp contlnuclt) (Greater t^an tljelr knowing ” 

Rudyabd Klpu^c 



THE JOURNAL OF BONE AND JOINT SURGERY 


Representing the 

Science and Practice of Orthopaedic Surgery 


OFFICIAL PUBLICATION OF THE 
American Orthopaedic Association 
British Orthopaedic Association 
American Academy of Orthopaedic Surgeons 
< I Orthopaedic Association 


iBlrni 


iian Orthopaedic Association 


m.mnmEditor-tn-Chtef 
— A Rogers 


British Editor 

Sir REGI^ALD Watson-Jones 

Chairman of the Editorial Board 
Professor George Perkins 

British Editorial Board 

Philip Wiles, London {Treasurer) 
H J\CKSON Burrous {Asst Editor) 
J Crwtord Ad-\ms (i4ss/ Editor) 
Norm\n Capener, Exeter, England 
\ie\ander Gillies, ^^elllngton, N Z 
D Ll Griffiths, Manchester, England 
Robert I Harris, Toronto, Canada 
W L Macdonald, Sjdne}’-, Australia 
B L McFarland, Lnerpool, England 
A Meehxn, Bnsbane, Austraha 
E A Nicoll, Mansfield, England 
K I Nissen, London, England 
H Osmond Clarke, London, England 
Edol XRD S\MSON, Montreal, Canada 
Herbert J Sfddon, London, England 
R I Stirling, Edinburgh, Scotland 
G T DL Toit, Johannesburg, S Afnca 


American Editor 
William A Rogers 

Treasurer and Chairman, Editorial Committii, 
Ervnk D Dickson, Kansas City 

American Board of Associate Editors 
Rufus H Alldredge, N Orleans 
Joseph S Barr, Boston, Mass 
Harry C Blair, Portland, Ore 
Walter P Blount, Milwaukee 
Fremont A Chandler, Chicago 
Mather Cleveland, New York 
Joseph A Freiberg, Cincinnati 
G E Haggart, Boston, Mass 
Verne T Inman, San Francisco 
J Vernon Luck, Los Angeles 
H Relton McCarroll, St Louis 
Leo M-vyer, New York, NY 
Frank R Oder, Boston, Mass 
W iNTHROP M Phelps, Baltimore 
R B Ranea, Durham, NC 
A R Shands, Jr, Vilmington 



EDITORIAL COMMITTEES 


Amo lean Oithopaedtc Association 

Frank D Dickson, Treasurer 
James S Speed, President-Elect 
C Leslie Mitchell, Secretary, 
Henry Ford Hospital, 

Detroit, Michigan 


American Academy of Orthopaedic Surgeons 

Guy a Caldwell, President-Elect 
H Relton McCarroll, Treasurer 
William A Rogers, Editor 
Harold B Boyd, Secretary, 

869 Madison Avenue, 

Memphis, Tennessee 


British Orthopaedic Association 

S Alan S Malkin, President 
H Jackson Burrows, Editorial Sec 
Philip Wiles, Secretary, 

45 Lincoln’s Inn Fields, 

London, W C 2 


Canadian Orthopaedic Association 

J Edouard Samson, Montreal 
Robert I Harris, Toronto 
Alexander Gibson, Winnipeg 
J A Leo Walker, Secretary, 
1538 Sherbrooke Street W , 
Montreal, Canada 


Australian Orthopaedic Association 


Queensland George A C Douglas, Bnsbane 

John R S Lahz, Bnsbane 
Thomas King, Melbourne 
Bryan T Keon-Cohen, Melbourne 
Esmond F West, Adelaide 
Alexander Juett, Perth 
Hugh C Barry, Sydney 
Douglas Parker, Hobart 
Alexander R Hamilton, Secretary, 

135 Macquane Street, Sydney, NSW 


Victoria 

South Australia 
West Australia 
New South Wales 
Tasmania 


Orthopaedic Surgeons’ Group of South Africa 

J M Edelstein, Johannesburg 
G T DU Toit, Johannesburg 
J G DU Toit, Pretoria 

Arthur Helfet, Secretary, 

National Mutual Buildmg, Church Square, Capetown, South Afnca 


Owned, and Published in the United States of America, by 

The American Orthopaedic Association 

American Editorial Offices, 8 The Fenway, Boston, Massachusetts, USA 
Assistant Editor to the American Board, Miss Florence L Daland 


Published in the United Kingdom by 
E & S Livingstone, Ltd , 16-17 Teviot Place, Edmburgh 
British Editorial Offices, Ludgaie House, Fleet Street, London, England 
Bittish Ediional Office Telephone No — cit} 5S38 


V 



CONTENTS 

British Volume, 31-B, 1949 


Page 

The King 2 

1 ditorials 

lis Majest}^ the King 3 

Pradnal Plexus Injuries 3 

Osteoaastoma or Giant -cell Tumour 157 

Giant-cell Tumour of Bone 158 

Travelling Surgeons of America and Canada 160 

Intermittent Claudication 321 

Fractures of the Spine 322 

Brevitj^ 111 Scientific Contribution 497 

The Hand and Forearm 498 

Clinical Studies and Reviews 

The Scientific Approach to Orthopaedic Surger3'^ 5 Alan S Malkin 5 

Traction Injunes of the Brachial Plexus m Adults Roland Barnes, Glasgow 10 

Open AVounds of the Brachial Plexus Donal M Brooks, London 17 

An Operative Approach to Supraclavicular Plexus Injunes J E Bateman, Toronto 34 

Cervical Plexus Injunes A Sutcliffe Kerr, Liverpool 37 

Late Spinal Paralysis after Avulsion of the Brachial Plexus Wilder Penfield, Montreal 40 
Treatment of Residual Paralysis — Brachial Plexus Injunes A M Hendry, Birmingham 42 
Arthroplasty of the Knee Joint J Edouard Samson, Montreal 50 

Arthroplasty of the Knee J S Speed and Philip C Trout, Memphis 58 

Intrathoracic Dislocation of the Humerus Esmond F West, Adelaide 61 

Premature Epiphysial Fusion at the Knee Joint m Tuberculous Disease of the Hip 

W Parke, G S Colvin, and A H G Almond, Liverpool 63 
Retrosternal Dislocation of the Clavicle John C Kennedy, Toronto 74 

Fractures of the Patella J C Scott, Oxford 16 

Scoliosis ivith Paraplegia F P Dewar and K G McKenzie, Toronto 162 

Polyostotic Fibrous Dysplasia C K Warrick, Newcastle upon Tyne 175 

Types of Displacement in Fractures of the Femoral Neck Per Linton, Gavle, Sweden 184 
Trochantenc Fractures of the Femur E Mervyn Evans, Bumingham 190 

Trochanteric Fractures of the Femur R C Murray and J F M Frew, Inverness 204 
Bone Concavity Caused by a Ganglion G R Fisk, Cambridge 220 

Ischio-femoral Arthrodesis W B Foley, Oxford 222 

Neurofibroma of Sole in von Recklinghausen’s Disease E G Herzog, Rotherham 221 

Cross-leg Flaps F Braithwaite and F T Moot e. East Grinstead 228 

Pathology of Osteoclastoma — Giant-cell Tumour of Bone R A Willis, London 236 

Treatment of Benign Giant-cell Tumours T M Prossor, London 241 

Osteoclastoma B W Windeyer and P B Woodyatt, London 252 

Treatment of Osteoclastoma by Radiation F Ellis, London 268 

Malignant Osteoclastoma Dorothy S Russell, London 281 

Intermittent Claudication A M Boyd, A Ratcliffe, R Jepson, G James, Manchester 325 
Fate of Voluntary Muscle after Vascular Injury Rtdh Bowden, E Gutmann, London 356 
Solitarj'^ Plasmoc3d;oma of the Spine R W Raven and R A Willis, London 369 

Fractures of the Dorso-lumbar Spine E A Nicoll, Mansfield 376 

Atlanto-axial '^racture-dislocation K Cohen, Johannesburg 395 

Surgical cs of the Treatment of Traumatic Paraplegia L Guttmann, 0\ford 399 
Kinp^ ^ i Amputation H A Brittain, Norwich 404 

^ lo-endothehoma of the Innominate Bone treated b}- 

ter Amputation Got don Gordon-T aylm and P Miles, London 410 

ilder — Review of 100 Cases i? J 15 Withers, Belfast 414 

ulder — Radiographic Changes S H Harrison, Birmingham 418 

asment of Supraspinatus Tears J Tulloch Broun, Glasgow 423 

bnoulder Pain — The “ Frozen ” Shoulder F A Simmonds, London 426 

Painful Shoulder — Calcification of Supraspinatus Tendon G Blundell Jones Exctcr 433 

Excision of the Acromion in the Supraspinatus Sjmdrome J R Armstrong, London 4 36 

Ahtamm E Therap3Mn Dupujtren's Contracture R A King, London 44 3 

1 11 



^ OLUME CONTEXTS 


Pulp Space Infections H Bolton, P J Fowler, and R P Jepson, Mancheste) 

Anomalous Inneix^ation of the Hand Muscles T Rownlree, London 

Inter-metacarpal Bone Graft for Thenar Paral} sis D M Brooks, London 

Results of the Treatment of Kienbock’s Disease A Dornan, Sheffield 

Rupture of Flexor Tendons secondaT 3 ’ to Kienbock’s Disease J I P Jaynes, London 
Inter-carpal Dislocations and Fracture-dislocations T B Russell, Glasgow 

Recurrent Subluxation of the Carpal Scaphoid Bone 0 J Vaughan-Jackson, London 
Degeneratne Arthntis of the Trapezio-metacarpal Jomt 

Ch Lasserre, D Pauzat and R Derennes, Bordeaux 
Excision of the Trapezio-metacarpal Jomt TF Haroey Gervts, Tunbridge Wells 

Arthrodesis of the Trapezio-metacarpal Jomt for Osteoarthritis G M Muller, London 
Congenital Abnormaht^ of Trapezium and First Metacarpal A F Rushforth, London 
^'anations m Extension of the I\Ietacarpo-phalangeal and Interphalangeal Jomts 
of the Thumb H Harris and J Joseph, London 

Leri’s Pleonosteosis with Bilateral Carpal Timnel Compression of the iVIedian Nerves 
and ^lorton’s Metatarsalgia Reginald Watson-Jones, London 

Excision of the Carpal Scaphoid for Unumted Fracture F C Dwyer, Lioerpool 

Pronation Injuries of the Forearm E Meroyn Evans, Birmingham 

Atlas of General Affections of the Skeleton 
Diaphysial Aclasis 
D\ splasia Epiph} siahs Punctata 
Chondro-osteo-d 3 'stroph 5 
Gargoj hsm 
Achondroplasia 
Cranio-cleido-d} sostosis 

Pathology and Basic Sciences 
Artenal Suppl}’' to Femoral Head and its Chnical Importance F R Tucker, Winnipeg 
Alkahne Phosphatase and the Mechanism of Ossification I Joan Lorch, London 

Movements of Bones and Jomts M A MacConaill, Cork 

e Strength and Elasticit}'’ of Bone m Rats on a Rachitogemc Diet 

J B deV Weir, Glasgow, G H Bell, Dundee, and J TF Chambers, Glasgow 
^ I"' » ation of the Limbs R J Last, London 

iToneers of Osteogem — George M'dliam Callender Jessie Dobson, London 

Pioneers of Osteogem — Fredenck Oldfield M ard Jessie Dobson, London 


H A Thomas Fairbank, London 
H A Thomas Fairbank, London 
H A Thomas Fairbank, London 
H A Thomas Fairbank, London 
H A Thomas Fairbank, London 
H A Thomas Fairbank, London 


Historical Reviews 

'Wilham John Little A Rocyn Jones, London 

Percn all Pott A Rocyn Jones, London 

Orthopaedic Surgeri m the Sixteenth and Seven teentli Centunes — 

Traction Apparatus TF Brockbank and D LI Griffiths, Manchester 

Dismembrmg TT' Brockbank and D LI Griffiths, Manchester 

Ancient Eg^•ptlan Treatise on Traumatologi M Kamel Hussein, Cairo 

Otto Kahler — Centennial Note IT’ R Bett, London 

Ralph Cuming and Interscapulo-thoracic Amputation J J Keevil, London 


In Memoriam 
Thomas Gvyime Maitland 
John Bernard Reid 
Thomas Porter ^Ic^Murrai 
Robert ^Idne 
Gabnel No\ e-Josserand 


499 

oOo 

511 

518 

521 

524 

532 

534 

537 

540 

543 

547 

560 

572 

578 


105 

114 

291 

302 

600 

608 


82 

94 

100 

444 

452 

127 

596 


123 

465 

313 

472 

309 

471 

589 


130 

131 
618 
620 
621 


Discussions 

The Painful Shoulder 

Arthrodesis of the Hip Jomt 

Rehabfiitation of the Disabled 

Relationship of Orthopaedic to Traumatic Surgen' 

Lesions of the Inteix ertebral Discs 


1 

132 

133 
136, 640 

633 J 
635 


xaii 



VOLUME CONTENTS 


Proceedings and Reports of Universities, Colleges, Councils and Associations 


British Orthopaedic Association — Annual meeting, 1948 132 

Britisli Orthopaedic Association — Spnng meeting, 1949 476 

British Orthopaedic Association — ^Annual meeting, 1949 633 

Canadian Orthopaedic Association — Annual meeting, 1949 629 

Canadian Orthopaedic Association — Coat of Arms 629 

Canadian Orthopaedic Association — Presidential Gavel 630 

Australian Orthopaedic Association 487, 632 

New Zealand — Orthopaedic proceedings 632 

Scotland — Orthopaedic appointments and developments 142, 639 

Kenya, Orthopaedic Centre, Nairobi 144 

Nigena, Igbobi Orthopaedic Hospital 146 

Mauritius — Orthopaedic developments 148, 638 

Union of South Afnca — Orthopaedic developments 149 

France — Society of Orthopaedic Surgery and Traumatology 151, 640 

Czechoslovakia — Society of Orthopaedic Surgery 151, 488 

Scandinavia — Scandinavian Orthopaedic Association 152 

Denmark — Danish Orthopaedic Society 152 

Portugal — Establishment of Orthopaedic Society 152 

India — Society for Rehabilitation of Disabled Children 487 

Greece — Orthopaedic Surgery To-dav 488 

Germany — Orthopaedic Congress 488 

Mexico — Society of Orthopaedic Surgery 488 

Venezuela — Society of Orthopaedic Surgery and Traumatology 640 

Royal College of Surgeons of England 137, 143, 479 


Royal Society of Medicine, Section of Orthopaedics 139, 482 

Regional Orthopaedic Chnical Meetings in Great Bntain 140, 142, 485, 640 

Bntish Medical Association — Annual meeting, Orthopaedic Section 480 

Bntish Association of Plastic Surgeons 142 

Royal National Orthopaedic Hospital, London 485 

Robert Jones and Agnes Hunt Orthopaedic Hospital 486 

Portland Training College for the Disabled — Harlow Wood 486 

Miners’ Welfare Commission — Orthopaedic Rehabilitation Seivice 487 

Rehabihtation and Resettlement of the Disabled in Great Britain 136, 487, 640 


University of Liverpool — Degree of Master of Orthopaedic Surger}^ 
University of Oxford — Nuffield Professor of Orthopaedic Surgery 
Universitv of London, Institute of Orthopaedics 


Himtenan Oration and Huntenan Lectures 

Robert Jones Memonal Lecture, London, 1949 

Arthur Sims Commonwealth Travelling Professor, 1950 

Robert Jones Dining Club 

Robert Jones Golf Cup 

Dame Agnes Hunt Memonal 


Amencan Impressions of Bntish Orthopaedic Surgery 


Honours to Orthopaedic Surgeons 
Professor Trueta 
Professor R I Hams 
Professor T P McMurray 
Professor Walter Mercer 
Professor Merle d’Aubigne 
Sir Ernest Gnffiths 



139 


484 


485 

137, 

479 


137 


143 

137, 

480 


135 


486 


623 


136, 484 
479, 480 
138 
142 
151 
136 



THE 


VitaIHum 


EGGERS TYPE 


COI^TACT SPIWT 



Dr Eggers of the University of Texas School of Medicine beheves that he has 
found a method of promoting more assured and rapid heahng of fractures He bases 
his techmque on the observation that fractures show an absorption at the bone end, 
not due to infection, but to a process of aseptic necrosis Therefore, Dr Eggers has 
felt for some time the need of a plate which would allow the bone ends to come 
together as this necrosis occurs 

The answer to this need is the Eggers Vitallium Contact Splint, designed by 
Dr Eggers and produced by Austenal Laboratories 

The Eggers Sphnts are made m the form of slotted plates, and are fastened to the bone with 
Vit allium screws They permit sliding end-to-end motion while opposmg bending strain 

The enthusiastic interest of orthopaedists 
in this techmque is causmg the Vitalhum 
Eggers Contact Splint to become an out- 
standing Item 


Illustration shows how separated bone ends 
can come together under control of 
Eggers’ Contact Splints 
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Dr Eggers of the Umversiiy of Texas School of Medicine beheves that he has 
found a method of promoting more assured and rapid heahng of fractures He bases 
his techmque on the observation that fractures show an absorption at the bone end, 
not due to infection, but to a process of aseptic necrosis Therefore, Dr Eggers has 
felt for some time the need of a plate which would allow the bone ends to come 
together as this necrosis occurs 

The answer to this need is the Eggers Vitallium Contact Splint, designed by 
Dr Eggers and produced by Austenal Laboratories 
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BUCKINGHAM PALACE 


6th January 1948 


My dear uzi: 

The King will be grateful if you will espress 
to all the orthopaedic surgeons associated with 
you his sincere thanks for the copy of the first 
British volume of the Journal of Bone and Joint 
Surgery sent with your letter of January 1st, and 
for the good wishes that accompany it. 

His Majesty is glad to have this record, in 
which he will find much to interest him. 

Yours sincerely 



Sir Heginald Watson-Jones, 
PROS. ,LRCP. , 

82 Portland Place, 

ff.l 
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HIS MAJESTY THE KING 

A hand-bound copy of the first British volume of the Journal of Bone and Joint Surgerj 
was presented to His Majesty the King by members of the Bntisli Orthopaedic Association. 
Canadian Ortliopaedic Association, Australian Orthopaedic Association, and all the 
orthopaedic surgeons of the Commonwealth of British nations, together with an CNpression 
of their loyal appreciation of the King's interest, and Ins approval of tlicir close collaboration 
wth surgeons of the United States of Amenca Wc are privileged to publish His iMajcst} 's 
gracious reply 

All surgeons of the English-speaking peoples join in expressing their sympathy until 
the King m his senous illness, and m acknowledging the indomitable sjnnt with which he 
faced disabiht}' and associated himself, in his Christmas message, with those of his subjects 
who are also disabled It is until great relief that we learn of the progress which has been 
made, and it is our sincere trust that His Majesty’s recovery may be rapid and complete 

Editor 


BRACHIAL PLEXUS INJURIES 

In 1864 Weir Mitchell published his account of a systematic study of the neri’-e injunes 
of warfare There were “ about 120 cases, all of which have been carefully reported m our 
notebooks dunng the past year No labor has been spared m making these clinical histones 
as perfect and full as possible Those only who have devoted themselves to similar studies 
will be able to appreciate the amount of time and care which has been thus expended We 
indulge the hope that we shall leave on record a very faithful clinical study of nen^e mjunes, 
and that we shall have done something at least towards lessening the inevitable calamities 
of warfare ” The time has again come when Bntish workers in the same field are making 
similar contnbutions, uath the difference that records are now numbered by thousands, and 
that workers m different centres have achieved remarkable uniformity of documentation 
In this number of the Journal, D M Brooks gives the most complete report that has 
yet appeared of the end-results of open wounds of the brachial plexus On account of the 
complexity of the nen^e trunks involved, a special method of grading recovery had to be 
de\'rsed, it has been successful m that it gives the careful reader a clear picture of what 
happens The most striking finding is the ranty of anatomical interruption It may be 
presumed that, owing to proximity of the great vessels of the limb, only men with com- 
paratively benign injuries survived Recovery after a lesion m continuity of C 5 and 6, or of 
the posterior cord, was usually most satisfactory, but even where exploration showed an 
apparently favourable lesion of C 8 and T 1, or of the medial cord, recovery in the small 
muscles of the hand was usually so poor as to be useless, and no better in the three cases 
where surgical repair \vas undertaken The survey has thus led to an important practical 
conclusion that, with one exception, nothing was gamed from exploration of a brachial 
plexus injured by an open wound The exception was a lesion involving C 5 and 6 — where 
repair of a divided upper trunk may be worth while 

Many cases of traction injury of the plexus were seen dunng the war, and m these days 
of high-speed road transport such mjunes have a permanent interest Barnes describes his 
findings in sixty-three cases , and Kerr has added an mterestmg note on two cases in which 
the cervical plexus was also involved Hitherto, these mjunes have been regarded with 
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profound pessimism, and treatment has been perfunctory, with the result that joint stiffness 
has been aUowed to occur with depressing frequency Yet Barnes has shown that when 
conservative treatment was earned out thoroughly, and over a long period, there was 
surprisingly good return of function after many lesions of the upper three roots As after 
open wounds, recovery in the muscles of the hand after damage to C 8 and T 1 was poor 
Lesions involving the whole plexus never recover completely, and the presence of a Homer’s 
syndrome is a bad sign In the early days of the war there was much talk of benefiting 
these cases by early exploration It was supposed that recovery might be hindered by 
extraneural scarring , and because late operation had been a failure it was thought that early 
exploration might, in some vague way, succeed But Barnes points out that extraneural 
scarring is incidental and that, as in traction lesions elsewhere, the significant damage is 
mtraneural fibrosis There could hardly be a more stnking demonstration of the slow and 
delayed influence of this scarring than Penfield’s case in which after thirty-seven years it 
began to affect the spinal cord itself 

Barnes is strongly and justifiably in favour of conservatism There is, nevertheless, an 
occasion when exploration may be useful If there is complete brachial plexus paralysis, an 
exploratory operation iviU show whether the plexus is stiU in continuity or is completely 
disrupted— if the latter then no time need be wasted on conservative treatment Bateman 
has contnbuted a valuable note on an approach to the plexus that is facilitated greatly 
by placing the patient m the sitting rather than in the supine position 

No account of brachial plexus paralysis is complete without reference to the recon- 
structive measures that are often required m the treatment of residual paralysis, and 
endry has contributed an account which is based on very wide expenence He is opposed 
amputation even of a completely paralysed part Perhaps, before long, there may be 
portunity to compare the results of his staunchly conservative surgery with those of 
mputation, and the fitting of a modem artificial limb He begins, appropnately enough, 
with the paralysed hand and desenbes a number of useful operations for activation of the 
fingers He is less sanguine about tendon transplantation for paralysis of the thumb and 
places more reliance on arthrodesis, sometimes combined with a flymg buttress between the 
first and second metacarpals to hold the thumb in palmar abduction But Hendry’s 
conservatism is full of surpnses and he has no hesitation in challenging the value of 
conservative procedures which are commonly accepted While not condemning arthrodesis of 
the wnst joint he regards this operation as of limited value and often infenor to his ingenious 
flexor-extensor tenodesis Again, in choosing the position of the forearm he prefers full 
supination for the patient with a flail hand though he agrees that the mid-position is better 
cosmetically Having dealt with the hand he tackles the elbow by means of a posterior bone 
block, an operation that he has performed twenty-one times, in nine cases the hmb was 
completely flail He makes out a good case for this novel procedure 

No two paralysed arms are identical It is difficult to formulate rules that can be apphed 
to every case, and Hendry has not succeeded m doing so What he has done is to impress 
on his readers the necessity for careful analysis not merely of the extent of paralysis but of 
every concomitant joint contracture, only then can the operative procedures, arthrodesis, 
tenodesis, tendon transplantation, and bone block of joints be deployed in the nght 
combination and the right order H J Seddon 

ROWLEY BRISTOW MEMORIAL FUND 

The Rowley Bnstow Memorial Fund ivill be closed very shortly It is proposed to 
establish a lectuieship, or a student scholarship, by which to perpetuate the memory of a 
vreat Bntish orthopaedic surgeon who was respected no less in the United States of Ainerica 
than in Great Britain The attention of readers is called to a letter, in the correspondence 
columns of this number of the Journal, from Professor George Perkins Editor 
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THE SCIENTIFIC APPROACH TO ORTHOPAEDIC SURGERY 

S Aian S Malkin 

Picsidnil of Bnitsh Oilliopacdtc Aswciatwu * 

In choosing the subject of their presidential addresses some of my predecessors selected 
clinical matters in which the}^ were speciall)^ interested, while others made observations of 
a more general character Much of what I shall say to-day is the outcome of informal 
discussion \nth colleagues, 3 'oung and old, and mj^ purpose is to refer to certain aspects of 
our work which warrant more attention than thej' have received Just as in the life of an 
individual it is necessarj^ from time to time to reflect, and to consider whether objectives 
are being achieved, so m the life of a Society it is advisable occasionally, but not too often, 
to review the past, assess the present, and look into the future This is particularly'^ important 
to-day', not simply' because this y'ear our Association completes thirty' y'ears of life, but 
because we are living m difficult and changing times when it is more than ever necessary to 
see clearly' where we are going 

I propose first to recall to your minds certain facts wth which older members of the 
Association are familiar but which are less well known to younger members, and particularly 
to contrast the status of orthopaedic surgery at the time of the first World War mth its 
status to-day Yffien war was declared in 1914 there were few orthopaedic surgeons in 
England One — Sir Robert Jones — was outstanding both nationally and internationally' 
At that time there were few orthopaedic hospitals, but by the efforts of this great leader a 
number of special military surgical hospitals were established Through his influence, 
Amencan orthopaedic surgeons came over to England to assist m staffing these hospitals 
it would have been quite impossible for Great Bntain herself to supply all the surgeons 
necessary It is interesting to remember that these hospitals were called " Special Military' 
Surgical Hospitals ” and not “ Orthopaedic Hospitals ” The word orthopaedic was not well 
received by some surgeons and it was thought better to avoid the use of it — an interesting 
commentary on the position at that time Even by the standards of to-day you would have 
regarded these special hospitals as complete and fully equipped There were, of course, 
differences For example, no facilities were provided, as they were m the recent war, for 
strenuous exercises and games in the final stages of rehabilitation, nor were there special 
occupational therapy departments Nevertheless, workshops were recognised as essential 
parts of the hospitals, and Sir Robert Jones was particularly keen that men should restore 
themselves to health and strength by their own efforts, and not rely on passive physiotherapy 
to do the job for them 

These hospitals prevented much deformity and disability, and later it was urged that 
the facilities which had been provided for the casualties of war should be made available to 
the cnpples and potential cnpples of peace In 1919, Robert Jones and Gathome Girdlestone 
published an article in the Bntish Medical Journal which outlined a national plan for the 
prevention and treatment of cnpphng conditions, and for the training of cnpples who could 
not easily take their place in the ordinaiy life of the community This was one of the first 
expenments m Social Medicine, practised long before the birth of that subject as we know 
it to-day The establishment of country orthopaedic hospitals was advocated, which with 
out-patient clinics and workshops would form complete units The disinterested enthusiasm 
of many to whom this scheme appealed made it possible for such orthopaedic units to be 
established m Great Bntain, ready to play their part in dealing with the casualties of the 
second World War This time there was no doubt of the need for orthopaedic surgery and 
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orthopaedic hospitals New hospitals had to be established for the reception of casualties 
but those already in existence formed the nucleus of the national orthopaedic service This 
jH itself IS an indication of the progress which has been made There are many others, such 
as the fact that Chairs of Orthopaedic Surgery have been established m Oxford, Liverpool, 
and Manchester, that an orthopaedic surgeon has recently been appointed as professor of 
surgery at a London teaching hospital, that two leading members of our association are 
Members of the Council of the Royal College of Surgeons of England, and that, twice since its 
formation, the International Society of Orthopaedic Surgery has had for its president one of our 
members It is fair to say that there are now few hospitals of size and standing in Great Bntain 
without orthopaedic departments staffed by trained orthopaedic surgeons Orthopaedics now, 
without question, embraces traumatic surgery, it co-operates with those who practise 
neurosurgery and plastic surgery, and it seeks within itself to develop such special work as 
the surgery of the hand It has achieved this position not by narrowing but by broadening 
its outlook, and it insists that young orthopaedic surgeons should first gain a sound 
knowledge of, and a higher qualification in, general surgery 

From every point of view the Association can look back on the period since the first 
World War as one of great development and progress But the real test of health and vigour 
IS whether orthopaedic surgery attracts young men of ability and character who see in it 
the opportunity to lead useful and satisfying lives Are they so attracted ^ The succession 
of young men who have joined the ranks of our Association gives, not a weak, but a strongly 
affirmative answer to that question It might be considered, therefore, that aU is well, and 
^at for progress to be maintained it is necessary only to continue on the lines already laid 
^fcvn There are good reasons for believing that there need be no anxiety as to the security 
rfhe position of British orthopaedic surgery, but fortunately, as I believe, there are many 
^'ighty reasons for thinking just the reverse If we are to continue to make that contnbution 
to leadership in orthopaedic surgery, as practised throughout the world, which we could and 
should make, there is need for very clear thinking and for strenuous effort I said that this 
was fortunate, for if a real effort on our part were not required we might fear that, added to 
our other troubles, there had fallen on Europe the worst of all e%uls — intellectual stagnation 
In our Constitution the object of the Association is stated to be ‘‘ the advancement of 
the science and art of orthopaedic surgery ” You wiU notice that it is not “ the art and 
science,” but ” the science and art ” It may be that the words were placed m that order for 
the sake of euphony, or because of custom, but it may also be that the order was chosen 
deliberately Whatever the reason, I think it cannot be disputed that we have reversed the 
order and put art before science Many of us have concentrated so much on technique and 
technical matters, which may, after all, be no more than temporary and short-lived, that we 
have neglected almost completely the scientific aspect of our work which could make a 
permanent contribution to knowledge This does not mean that the standard of orthopaedic 
surgery in this country is low I believe that any patient requiring orthopaedic treatment, 
wherever he lives m Great Britain, has within easy access the facilities which are necessary 
to give him sound and efficient treatment But there has been greater interest m technical 
advance and new methods than in scientific progress, and there is no doubt that much of 


our work is empirical 

We know that many of the methods we employ depend on impressions of our results 
sometimes indeed on our temperaments, and on changing fashions, rather than on clear an 
lopiral thought Statistical analysis of our cases, and of our methods, is not always adequa e, 
and somatimns, unwittingly on our part, we draw inferences which are quite incoirect and 
lendicKT I fear that many of them would not bear the scrutiny of a trained sta is icia 
r hat ail hid firexpenence of visiting a hospital and being shown, satmfaclory results 
T method of treatment, while at another hospital methods which were apparently 

quiTe d^emtwere clmmed to be equally good There are many instances for example, the 
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treatment of fractures of the spine with or without plaster fixation , the treatment of sciatica 
by rest or by operation, the functional as opposed to the anatomical treatment of fractures 
and there are othei, and perhaps better, examples Ihcie must be some exjilanation for this 
diversity It may be that we aie unable to assess clearly what we have done U may be 
that on occasion we have over-peisuaded patients who will not let us down It may be that 
we aim at producing the satisfied patient — an aim not to be belittled, but not the scientific 
test of success, or it may be that in diverse treatments there are common factors which 
themselves, though unrecognised, are the real causes of success Such possibilities have this 
m common— they show a lack of the scientific outlook I do not suggest that this is a British 
failing alone, although it may well be one to which we are prone because of our national 
instinct, and our tendenej^ not to worry too much about theories but rather to aim at results 
As “ a nation of shopkeepers ” it is perhaps not unnatural that we should be concerned with 
the delivery of goods This is of course vitally important, and it does keep our feet firmlj 
on the ground, but nevertheless it can be a source of w'eakness 

It may be contested that orthopaedic surgeons have taken full advantage of scientific 
deielopments and that there is no comparison betw-een the results of treatment dunng the 
first and second World Wars It may be said that many men w'ho w'erc injured m the second 
World War w'ould never have returned to duty if the}^ had been injured similar!}' in the first 
w'ar This is true , but it does not necessanly mean that orthopaedic surger}' itself has become 
more scientific, it may be no more than that orthopaedic surgeons have utilised the results 
of the scientific w'ork of others — w'ork w'hich produced penicillin, sulphonamides, and inert 
metals, w'hich is a ver}' different matter I w'ould not like it to be thought, and indeed it 
w'ould be unjust to say, that really good scientific research has not been carried out, but w'hat 
I do say is that many members of this Association have been concerned wath practising 
orthopaedics as an art and not as a science Few' of us have that detached point of view w'hich 
made Lambnnudi’s obsen'ations of such value 

If we are to achieve the objects of this Association w'e must become more scientifically 
minded We must give more attention to research in all its forms clinical observation, 
expenment in man, and expenment in animals Some years ago Wilfred Trotter pointed out 
that clinical observation, except in the hands of an occasional genius, had not been a very 
effective instrument by w'hich to penetrate the fundamental secrets of health and disease, 
but that nevertheless it could be an important instrument for assessing the results of treatment 
if it was recognised, not as a spare time hobby to be indulged m when a paper was to be 
written, but as work which must be done constantly It may be felt that, for such clinical 
observation, much time must be given , and +hat m our over-worked state this is not possible 
There is much truth m this But the difficulty could be overcome if sufficient men of the nght 
calibre — those who had reached the senior registrar or assistant surgeon status, having 
first gained some knowledge of statistics — were available to collect cases and assess treatment 
as part of their normal work I do not think that many men, except occasionally and for a 
limited penod, should devote their whole time to this type of research, but it should be one 
of their duties, at least m the early stage of their careers The work of one man, dealing ivith 
a particular problem, should not necessanly be confined to one unit or centre, if it were not 
so confined the same judgment could be applied to comparable groups of cases treated by 
different methods It would be possible m these circumstances for a man — if his mind were 
acute. enough ^by assessing the results of different types of treatipent to find out what really 
W'as essential in each, thus at the same time advancing knowledge hnd simplif3nng treatment 
He might also, by carefully assessing symptoms, deduce their real causes Clinical observation 
properly organised and conducted, could yield a rich harvest 

Expenment in man has some value in orthopaedic surgery but the applicatiomis limited 
It may be used from time to time to prove that deductions made from clinical observations 
are correct As a rule, however, such expenments as are possible wall deal more with methods 
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of treatment and technique than with assessment of the causes of disease As an instance 
I would quote from the diary of Dr John Knyveton (1763-1809) “ June 3, 1777 M Sigault, 
a surgeon of Pans, has made a great noise and stir by dividing the pubic symphysis in a case 
of child-birth, in order to free the child’s head by dividing the bony nng of the pelvis The 
French government have awarded him a pension, and a medal has been struck in his honour 
but I do not like the sound of the business at all, and have but lately returned from Mr John 
Hunter, with whom I discussed the matter Nevertheless, in order that the exact degree 
of utility of this new operation may be accurately assessed, Mr Hunter wiU perform a senes 
of operations on the symphysis m company with his brother William and Mr Osborne is to 
collect all information, examining the cases published and the results of the operations of 
the brothers Hunter, so as to prove by facts and expenments the use or otherwise of this 
new treatment ” This is surely the plan — experts to perform the operation, and independent 
observers to assess the results 


Apart from clinical observation, the method to which we must look for most advance in 
orthopaedic surgery is animal experimentation and laboratory research But here is a great 
difficulty few of us are trained research workers, and moreover it is hard to combine research 
with routine clinical duties It is probably true that research is best done by the young 
Indeed it is said by some of considerable experience that the best and most original research 
work IS done before the age of thirty This does not mean that no research is done after that 
age but very often, though earned out later, it was conceived m youth Lister and Hunter 
began their expenments when they were still 3 ioung Isaac Newton made discovenes at the 
age of twenty-four, and it is interesting to remember that his great work was begun in the 
disturbed years of the Plague, and the Fire of London, in 1665 and 1666, when there was 
probably far less secunty of life than there is to-day Refemng to himself when he was at 
this age, Isaac Newton said “ I was in the pnme of my age for inventions, and minded 
mathematics and philosophy more than at any time since ” It may be, as Francis Bacon 
observed " the invention of young men is more lively than that of the old, and imagination 
streams in their minds, as it were, more divinely ” The concensus of opinion seems to be 
that youth is the best time for research The point for us is that the man who specialises in 
orthopaedic surgery, and who reaches the status of an assistant orthopaedic surgeon by about 
the age of thirty, will have passed the time when he could have done his best work Moreover, 
research demands much knowledge of the basic sciences , it must be earned out in institutions , 
and it must be correlated with work in other fields How can the dilemma be overcome? 


First by close co-operation between orthopaedic surgeons and physiologists Just as in some 
clinics the anatomist is a member of the orthopaedic team, so the physiologist should be 
invited to ]Oin us and find answers to some problems which can be solved only in the laboratory 
The physiologist could do fundamental research, he would be the link with other sciences, 
and our part would be to put problems before him, to discuss possible solutions, and to assist 
in technical details as required May I remind you that twenty-seven years elapsed before 
recognition of the enormous clinical value of sulphanilamide, discovered in Vienna in 1908 
by a scientist, Gelmo , and that it was very many years after Sir Alexander Fleming discovered 
penicillin in his London laboratory that clinical applications were first made The links 
between medicine and science must be forged much more strongly 

My second proposal is that every man while training m orthopaedic surgery shoul , 
during one year, spend time in the lesearch laboratory This need not necessarily be full-time 
work, nor do I think that every man is equally fitted for research But I do believe that, 
whether fitted or not, such expenence would stimulate his scientific outlook As Goet 
said “ He who with inadequate talent devotes himself to music will never indeed become a 
out he will learn to know and value a masterly production 
I n ust turn for a moment to the National Health Senuces Act. which is having su 
far-reaching effects on our profession Section 16 states '' 1) Without prejudice to t e gene 
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powers and duties confeired or imposed on the Minister under tlic Ministry of Health Act, 
1919, and the duties imposed on the Committee of the Priv}^ Council for Medical ]?cscarch 
under the said Act, the Minister may conduct or assist by grants or otherwise any person to 
conduct research into any matters relating to the causation, prevention, diagnosis or treatment 
of illness or mental defectiveness 2) llie Board of Governors of a teaching hospital and a 
Regional Hospital Board and a Hospital Management Committee, shall have power to conduct 
research into any of the matters aforesaid ” 1 he Government, therefore, directly through its 
hospital boards and management committees, has assumed the duty of providing research 
facilities, and it is for us to see that these facilities are developed fully 1 he executive of this 
Association has felt that it could assist in co-ordinating research by forming a special research 
committee To this committee anyone can appeal for assistance, particularly when work is 
to be done at more than one centre '1 he committee will serve in promoting liaison and it 
maj'^ also initiate special studies 

Important research is being carried out in many parts of the world Investigations have 
been undertaken in Amenca on the mineral and protein content of bone in relation to function 
and form Work in the Umversitj' of Chicago on the spontaneous recover}^ of muscles after 
incomplete deneiw^ation may have important applications in the treatment of infantile 
paralysis In Stockholm the properties of articular cartilage in the normal subject, and in 
various pathological states, has been studied There have been important studies m this 
countrj', and at this meeting 3'ou have heard of the research of young members of our 
Association into the regeneration of human muscle after ischaemic necrosis, and the causes of 
premature epiphj'seal fusion in osteoporosis But how much more there is to be done 
Consider the problem of scoliosis Is so-called idiopathic scoliosis aUvays, or sometimes, 
due to unrecognised poliomyelitis’ Can its progress be prevented in the early stages’ 
What IS the best method of treatment’ And again, w'hy does the upper femoral epiphysis 
sometimes slip m adolescence’ We have concentrated on treatment, but the real problem 
is that of prevention, and there is need for both physiological and biochemical studies 
Think of the problems of sciatica What is the physiological, anatomical, and pathological 
background of degenerations and displacements of disc lesions’ Can they be prevented’ 
Many other examples rvill come to the mind of every member of the Association 

In conclusion, I would remind you that m concentrating on the scientific aspect of our 
w'ork we should do no more than return to the ideals of the founder of Bntish scientific 
surgery — ^John Hunter In dehvenng a Huntenan oration. Sir James Paget said 
“ Hunter’s greatest work was in physiology He brought the scientific method into the 
study of practice and he welded scientific knowledge with the lessons of expenence 
Either science or art can do many things, even a one-handed man is far from helpless, but 
two hands are bet+er, they should work together m harmony with mutual help, for the best 
work can be done only when the power and skill of science and art are combined, as with 
one thought and one design It was thus that Hunter wrought in surgery ” 

Let us make this our aim Let us combine the science and art of orthopaedic surgery 
as with one thought and one design 
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TRACTION INJURIES OF THE BRACHIAL PLEXUS IN ADULTS 

Roland Barnes, Glasgow, Scotland 

From the Department of Orthopaedic Swgery, University of Glasgow 

^ war many traction injunes of the brachial plexus were treated in the 

npheral Berve Injury Centres which were established under the aegis of the Medical 
Research Council of Great Bntain This paper is a review of sixty-three closed injunes o1 
the plexus which were treated in three of these centres It does not include any post- 
anaesthetic lesions The mechanism of injury, and the factors influencing the prognosis, are 
discussed and evidence is cited to support the pnnciple of conservative treatment of the 
primar}'^ nerve le‘'ion 


Fig I 

jMechanism of traction injury of the upper roots of the plexus With the upper 
limb by the side the head and shoulder are forcibly separated Most stress 
then falls on the upper roots 

MECHANISM OF INJURY 

Motor-cycle accidents are responsible for most traction injuries of the plexus The 
patient is usually unconscious for some hours, and very often the mechanism of injury is 
conjectural It is agreed, however, that in traction injunes the essential factor is forcible 
separation of the head and shoulder, the position of the upper limb at the moment of impact 
determining the particular roots of the plexus which wU receive the brunt of injury 

The brachial plexus is protected by the scalene muscles and by a strong layer of deep 
cervical fascia Violence must be severe enough to tear the fascia, and rupture the scalene 
muscles, or to avulse the tubercles of the transverse processes from which the muscles anse, 
before stretching of the nerve roots can occur 

When the shoulder is forcibly depressed with the arm by the side the greatest stress 
falls on the upper roots, and it is impossible to put the lower roots under tension (Fig 1) 
The violence may even cause downward dislocation of the first nb, but the lower roots sti 
escape injury if the limb is by the side Some additional factor must therefore operate when 
the lower roots are damaged irreparably It can be shown by expenment on the cadai er 
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that tension is cxeitccl on all loots of the plexus when the abducted hnib is forced behind 
the tiiink and the head is thrust towards the opposite side (Fig 2) i he tension on each root 
\anes with the position of the limb elevation increases tension on the lower roots, adduction 
increases tension on the ujijier lools These observations arc in accord with clinical findings, 
for lesions of the whole plexus may be divided into three types 1) lesions with ]icrmantnt 
paralysis of all muscles of the limb, 2) lesions in w'liich there is early return of voluntary 
power 111 muscles inneix'ated by the low’cr roots, and no recoverj' m muscles innervated by 
the uppei roots, 3) lesions in which there is late return of voluntary pow-er in muscles 
innervated by the upper roots, and no recovery in muscles innervated by the low'cr roots 
The lower, or Dcjcrmc-Klumpke, t 3 pe of paralysis is uncommon in adults T here was 



Mechanism of traction injury of the whole plexus The abducted upper 
limb IS forced behind the trunk and the head is thrust towards the opposite 
side All roots of the plexus are then under tension 


no pure lesion of C 8 and T 1 roots in this senes, but two patients had a lesion of C 7, C 8, 
and T 1 roots which were not caused by motor-cycle accidents One patient was blown up 
by a land mine, and the other was involved m an aeroplane crash, both were unconscious 
for several hours and it w^as not possible to ehcit details of the mechanism of injury The 
probable explanation of the rarity of the Dejenne-Klumpke type of palsy is that m adults 
nolent traction is seldom applied to the fully elevated upper limb, and that the shoulder 
girdle has not the same mobility m adults as m the new born 


NATURE OF INJURY 

Substantial stretching of nerve roots is possible before actual rupture occurs Many 
surgeons believe that rupture of the roots of the brachial plexus is frequent, and this 
belief has dominated the treatment of traction injuries of the plexus It is one of the 
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favounte aiguments advanced m support of early operation Nevertheless, Stevens (1934) 
stated that rupture of nerve roots with complete separation of the tom ends was a rare 
lesion, and this view is supported fully in this senes by observations made at the time of 
operation Ten severe injunes of the brachial plexus were explored and in only one patient 
was there complete rupture of the nerve roots 

Moderate stretching of a nerve root causes temporary inhibition of conductivity which 
affects the motor rather than the sensory fibres There is no degeneration of the nerve distal 
to the lesion and complete recoverj^ occurs within two months of injury 

Traction injunes of greater seventy cause a degenerative lesion of the axons but no 
disturbance of the internal architecture of the nerve Spontaneous recovery of function 
may be expected, though it is slow because many regenerating axons have to travel long 
distances before connection \vith their end-organs is estabhshed With proper treatment, 
complete recovery may be expected, though not in the intnnsic muscles of the hand Failure 
of recovery in these muscles may be explained by irreversible changes occurring in the motor 
end-plates before the axons re-estabhsh connection with them 

Traction injurj'' of stiU greater seventy causes dismption of the axons and considerable 
damage to the intraneural blood vessels and connective tissue Intraneural scamng is then 
inevitable . recovery is patchy and incomplete, or it may even be prevented altogether 

Very great violence may rupture one or more roots of the plexus The rupture is never 
clean cut, and it is alwaj^s associated with severe scamng of both stumps for some distance 
on each side of the mpture For this reason it is impossible to perform satisfactory end-to-end 
suture of the ruptured nerve after adequate resection of the stumps, and nerve grafting is 
the only feasible method of restonng continuit}^ 

Most brachial plexus injunes are mixed lesions, for there is wide vanation in the traction 
violence applied to indmdual nerve roots All traction injunes are of considerable extent 
and, in the more severe lesions, several centimetres of the nerve may suffer gross intraneural 
damage It is important to appreciate that it is intraneural damage, and not extraneural 
scamng caused by associated soft tissue injury, which is the bamer to recovery 

CLINICAL FEATURES 

Traction injunes of the brachial plexus may be divided into four mam groups 1) lesions 
of C 5 and 6, 2) lesions of C 5, 6, and 7, 3) lesions of the whole plexus, 4) lesions of C 7, 

C 8, and T 1 The distnbution of anaesthesia and muscular paralysis in each of these groups 
IS too well-known to require descnption The muscular branches are not always denved 
from the same roots of the plexus and for this reason there is some vanation m the extent 
of paralysis in each group Sometimes the third and fourth cervical roots are involved 
in the traction injury, in which case the area of anaesthesia extends over the shoulder 
on to the side of the neck 

Paralysis is always most extensive immediately after injury Study of these cases 
has produced no evidence to support the contention of Davis, Martin, and Perret 
(1947) that “ subsequent extensive scar tissue formation tends to impair to vanous degrees 
many onginally uninjured portions of the plexus, and gives nse to disseminated and 
incomplete motor and sensory disturbances ” This view is still wdely held and it is 
responsible for much futile and even mischievous surgery 

It IS impossible b}'^ clinical examination to determine the prospects of recover}^ w 
degenerative lesions of the nerve roots The clinical picture of a degenerative lesion of the 
axons, a lesion with rupture of axons and intraneural scamng, and a complete rupture o 
the nerve root, are identical Early operation is often advised in order to discover the exac^ 
nature of the lesion but unless the nerve roots are ruptured, which as we ha\e seen ’S 
infrequent, there is nothing to be gamed If the nerve is in continuity it is quite inipossi 
by naked-eye examination to give a satisfactory prognosis 
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Ihc lesion IS alwcijs supiaclavicular and the most common situation is in the roots, 
somewhere between the intervertebral foramina and the point where the roots )oin to form 
the three mam trunks Signs pointing to a high lesion of the fifth and sixth roots include 
paralj'sis of the diaphragm, rhomboids, and serratus anterior, and in the first thoracic root, 
Horner’s syndrome In this senes, signs of a high lesion were present in seven out of forty 
traetion injuries of tlie upper roots, and in fifteen out of thirty traction injuries of the first 
thoracic root 

Pam may be an early and distressing s> mptom It is usually most persistent in severe 
traction lesions of the low’er roots of the jilexus and it is an unfavourable prognostic sign 
Oedema is ahvays a troublesome feature w-lien paralysis is extensive and, unless prevented 
by prompt and energetic treatment, it causes rapidly increasing stiffness of the joints 


TABLE 1 

A^AI^SIS oi Ri covi IN LrsioNS or C 5, 6 7 Roots 


Roots 
m\ oh ed 

Xumber of 
cases 

SatisfTctor>' furct onal reco\erj 

Incomplete 

recovery 

No 

recovery 

Witliin SIX j 0\orsix 

months j months 

3 4 5 


- 1 > i - 

— 

4 5 

2 1 1 

1 

— 

— 

3 4. 5 6 

1 , 



1 

5 C 

10 
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4 

1 

1 

3 4 5 6 7 

1 



1 


— 

4 5 6 7 
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— 
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— 

1 

5 6 7 

17 

4 

G 

G 
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PROGNOSIS 

Perusal of the surgical literature leaves one with the impression that most traction 
injunes of the plexus are hopeless surgical problems So gloomy a view is not supported by 
this survey, for many lesions of the plexus recovered satisfactonly provided only that 
meticulous attention was given to the details of conservative treatment 

Non-degenerative lesions of the plexus always recover quickly and completely They 
are distinguished easily from degenerative lesions by persistence of normal electneal reactions 
for longer than eighteen days after injury and by absent, or no more than patchy, sensory 
loss in the areas normally innerv’^ated by the damaged nerve roots (Seddon 1943) In this 
senes, thirteen of the sixty-three injunes of the plexus could be desenbed as non-degenerative 
lesions and, as one would expect, they were more common when the damage was confined to 
C 5, 6 nerve roots 

In degenerative lesions the pattern of recovery was fairly constant, lesions of C 5, 6 
recovered well, whereas some residual palsy was inevitable in lesions of the whole plexus 
The prognosis of lesions of the upper roots of the plexus was not influenced by the level of 
, the lesion, nor by involvement of the third and fourth cervical nerves in addition to the 
mam roots of the plexus (Table I) 

Lesions of C 5, 6 nerve roots— There were fourteen patients ivith lesions of C 5, or C 5, 6 
roots (Table I) Eleven patients regained flexion of the elbow, abduction of the shoulder, 
and external rotation of the shoulder, against gravity and resistance, though not all were 
-capable of sustained effort Two cases were rated as failures although, in fact, the follow-up 
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period was not sufficient for final assessment In one patient there was incomplete recoveiy 
in the flexors of the elbow joint In all cases rated as satisfactory, weak contraction was 
noted in the paralysed muscles within nine months of injury 

Lesions of G 5, 6, 7 nerve roots— In so far as lesions of C 5, 6, 7 are usually caused by 
greater violence, the results of conservative treatment are less satisfactory than m lesions of 
C 5, 6 (Table I) Even so, eleven of the nineteen patients in this group regained extension 
of the wnst and fingers, flexion of the elbow, and abduction of the shoulder against gravity 
and some resistance In six patients there was incomplete recovery of function in the paralysed 
muscles , and two were failures 

The residual paralysis in the six incomplete recovenes was interesting Half the patients 
had residual paralysis of the abductors and external rotators of the shoulder, these injunes 
of the plexus were apparently caused by forcible depression of the shoulder with the lunb 
by the side The other three patients had residual paralysis of the extensors of the wnst 
and fingers, the plexus injurj^ being caused by the abducted limb being forced behind the 
trunk (Fig 2) 


Illustrative case — J D aged 19 years was struck on the left forearm by a heavy piece of stone during 
an air-raid The arm was forced backwards and outwards and there was immediate paralysis and 
numbness of the whole limb On admission to hospital examination revealed a fracture of the left radius, 
and a traction injurj' of the C 5 6 and 7 roots Within six months of injurj' there w'as good recovery 
in all the paralysed muscles with the exception of those innervated by the seventh cervical nerve root, 
and in these muscles paralysis was permanent 

I Traction injunes of C 5, 6, 7 were usuall}'' mixed lesions and the time of reappearance 
of voluntary'' power in the paralysed muscles vaned considerably The flexors of the elbow 
often recovered wthin tu'o months of injurj’’ Satisfactory recovery was possible in the 
deltoid even when voluntary contraction was first noticed thirteen months after injury 
Lesions of the whole plexus — There were four non-degenerative lesions of the whole 
plexus and all recovered completely within six months of injury In the other twenty-four 
cases the patient had either permanent paralysis of aU muscles of the hmb, or incomplete 
recovery in the muscles innervated by the upper or lower roots of the plexus (Table II) 


TABLE II 


Analysis of Recovery in Tyventy-eight Lesions of the Whole Plexus 


Degree of recovery 

Number of 
cases 

Cases Y\nth 
Horner s 
sjmdrome 

Cases M ith 
severe 
pain 

Remarks 

Complete recovery 

4 

— 


All were non-degeneratn e 

lesions Complete recovery 

within SIX months 

Incomplete 

(G) 

Upper 

roots 

7 

G 

5 

Fiist sign of recovery in muscles 
innervated by C 5, 6 roots noted 
at SIX to fifteen months from 
the date of injury 

recovery 

(b) 

Lorver 

roots 

10 

— 

2 

Complete recovery of muscles 
innervated by C 8 T 1 roots 
wnthin two months of injury 

1 No recovery 

7 

7 

4 

1 

- 


Homer’s syndrome is always a grave prognostic sign It indicates ine^^raUe 
the lower roots and often of the whole plexus Thirteen of these patients 

syndrome seven were left vath permanent total paralysis of the upper Ibow^^t no 

power in the abductors of the shoulder and flexors of the elbow, but 
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recovery in any muscle of the forearm or hand 1 he first sign of recovery in tlic muscles of 
the shoulder girdle was observed at intervals var 3 nng from si\ to fifteen months 

The ten cases without Horner’s syndrome were, with one exception, mixed lesions of 
the plexus Sensation was often unimpaired in C 8, T 1 dermatomes 1 he flexor muscles 
of the forearm and the intrinsic muscles of the hand recovered completely withm a few 
weeks of injury, leaving the patient with residual paralj'sis of the muscles innervated by the 
upper roots of the plexus 

Lesions of C 7, C 8, T 1— In the whole series there were only two lesions of C 7, C 8, 1 1 
roots There was no recover}' in the one patient who had a Horner’s syndrome, the other 
had a transient lesion of C 7 root, and a degenerative lesion of C 8, 1 1 roots, which did not 
recover 

TREATMENT 

Pieoenhng joint stiffness — In neglected injuries of the brachial plexus, contracture of 
the joints often causes more disabihtj' than muscular paralj'sis Oedema is proportionate to 
the sex'enty of injury, and it is the mam cause of joint stiffness, it must be prevented bj' 
elevating the limb, usually on an abduction splint All joints should be put through a full 
range of movement several times a day Fractures may prevent full movement of the shoulder 
joint, but on no account should movements of the wnst and digits be neglected 
Preventing muscle wasting — Continuous stretching of the paralysed muscles is prevented 
bj' appropnate splinting If opposing groups of muscles are paralj'sed, the mid-position of 
the joint IS chosen Daily galvanic stimulation mil prevent excessive wasting of the paralysed 
muscles Dunng the phase of recovery it is essential to re-educate all muscles which are 
showang feeble voluntary contraction Prolonged treatment may be necessary, and it is 
important to allow sufficient time for recovery before considenng reconstructive operations 
In degenerative lesions of the upper roots, the first sign of recovery may not be obserx'ed 
until at least twelve months after injury 

Relief of pain — In some cases pain is very distressing It may be relieved by elevating the 
limb so that the injured roots of the plexus are not under tension As a rule, pain subsides 
slowly over a penod of several months Onlj' two operations were performed in this series 
for persistent pain One, a patient aged twenty-eight years, complained of severe pain three 
years after a traction injury of the whole plexus, cervical sympathectomy was performed 
without success The other patient, aged fifty years, complained of severe pain four years 
after irreparable injury of the plexus In this case the pain was relieved bj' amputation and 
exploration of the plexus 

Operative treatment — There is stdl much difference of opinion as to the indications for 
operative treatment in traction lesions of the plexus Jefferson (1930), advocated operation 
ivithin ten days of the injury, or not at all His purpose was to determine the extent of the 
lesion and he believed that pnmary suture might sometimes be feasible in rare cases where 
two clean nerve ends were discovered in an accessible position Recently Davis, Martin, and 
Perret (1947) have stated “ that the best possible results following brachial plexus injunes 
may be obtained by operation as soon as the acute effects of injury to the soft parts have 
subsided,” and the same authors even advocate exploration of old injunes of the plexus 

We have to consider then 1) whether early exploration of the plexus is indicated in 
order to assess the prospects of recovery, or on the off-chance that operative repair of the 
damaged nerves may be possible , 2) the indications, if any, for late exploration of neglected 
mjunes The decision presents no difficulty when lesions are confined to the upper three 

roots of the plexus, for recovery is usually so satisfactory that operative treatment need 
hardl}' be considered 

Since only three lesions of the whole plexus were explored within three months of injury 
ere W'as no direct evidence as to the value of early exploration in assessing the prospects 
of recovery m these cases We have seen, however, that it is possible to give a fairly accurate 
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prognosis on clinical data alone, and it is unlikely that early exploration of the plexus could 
give more information, apart from the rare occasions when rupture of the roots is disclosed 
It could be argued that the prognosis in lesions of the whole plexus is so bad that it is 
reasonable to attempt any form of repair of the damaged roots, no matter how unpromising 
it may seem Lesions complicated by Horner’s syndrome are not now, and probably never 
will be, amenable to surgery, for the lesion of C 8. T 1 roots is so high as to make any type 
of repair impossible Lesions without Homer’s syndrome are a little more promising In 
these the upper roots sustain the brunt of injury, and one can with some confidence look 
forward to useful recovery in the muscles of the forearm and hand If the upper trunk of 
the plexus is attenuated or swollen, there need be no hesitation in resecting the damaged part 
of the nerve The mam difficulty is that the lesion is not always accessible and that, even 
if It IS, pnmary suture is impossible after adequate resection The gap might be bndged by 
suitable autografts but the number of cases in which grafting is feasible wiU be few, and it 
has still to be proved that functional recovery after grafting is as satisfactory as the results 
of late reconstructive surgery Seddon (1947) reported one incomplete recovery and two 
failures in three autogenous cable grafts for traction lesions of C 5, 6 roots The failures 
were ascnbed to inadequate resection 

Late exploration of the plexus and freeing of nerves from scar tissue may occasionally 
be justified for the relief of pain which has not responded to conservative treatment It 
cannot assist recovery because the chief burner to regeneration is the endoneural scar 

\\Tien the full extent of recovery is known the function of the limb can often be greatly 
improved by reconstructive surgery Such operative measures should not be considered 
rlier than fifteen months from the date of the accident, because recovery in the proximal 
scles of the limb has been observed more than one year after injury 


SUMMARY 

1 Sixty-three traction injunes of the brachial plexus in adults are renewed Most of the 
patients were seen at regular mten^als for more than three years after injury 

2 The mechanism of injury is descnbed Forcible separation of the head and shoulder is 
the essential factor, but the t3qie of lesion is determined by the position of the upper limb 
at the time of the accident 

3 In traction injunes the mam damage is intraneural, and the lesions are of considerable 
extent Extraneural scamng is a conspicuous feature of old injunes, but it does not cause 
any damage to uninjured parts of the plexus 

4 The prognosis of each type of lesion of the plexus is discussed Satisfactory recovery 
occurs in most lesions of the upper three roots Degenerative lesions of the whole plexus 
never recover completely Cases with Horner’s syndrome always have severe residual 

paralysis 

5 Conservative treatment is advocated for traction injunes of the plexus and evidence is 
cited against early or late operations on the plexus Reconstructive surgical procedures 

are sometimes indicated 


I am indebted to the staffs of the Peripheral Nerve Injury Centres at Ki^earn 
arc the\ork of Mr G Donald of the Department of Su^ger 3 ^ Glasgow University 
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OPEN OUNDS OF THE BRACHIAL PLEXUS 

Donm. M Bkooks, London, England 

the Inshtutc of Oithopacdics, Itoyal National Orthopaedic Hospital London 
roimnly ofthePeupheialNeivc Injitites Unit Wingfield Moms Orthopaedic Hospital, Oxfoid 

Of the peripheral nerve injuries treated at the Wingfield-Morns Orthopaedic Hospital, 
Oxford, between 1940 and 1945, it was found that 53 per cent of the first IGOO cases were 
due to penetrating wounds Tlie brachial plexus was damaged in forty-two of these 820 
cases, namely, 6 per cent —a proportion which corresponds closely with that recorded after 
the first World War by Lehmann (1921) Oppenheim (1923) and Pollock (1926) Isolated 
high lesions of the median, radial, and ulnar nerves are excluded from this study 

The conspicuous lack of information available in the literature may be due to 
difficulties of anal 3 'sis, the intncac}^ of the plexus, anatomical variations, and the 
bizarre motor and sensory changes that maj^ occur after injury Pollock and Davis (1933), 
and other authors, concentrated on the problem of precise localisation of the lesion rather 
than on that of functional recovery of the limb In any given case the damage is seldom 
uniform and a mixture of neurapraxia, axonotmesis, neurotmesis, and more or less undamaged 
ner\^e fibres, is common 

In dealing with degenerative lesions of other penpheral nerves after penetrating wounds 
there is now little doubt as to the policy that should be adopted, exploration is the rule 
(Seddon 1948) Does this pnnciple apply to exploration of the brachial plexus ? Operations 
ha\'’e been desenbed by which the plexus may be exposed throughout its length (Platt 1924, 
Stiles and Forrester-Brown 1922), but m what proportion of cases is division of nerves likely to 
be found 5 Is repair at this level a practical procedure^ Are the results of repair such as to 
justify it^ If the proportion of divisions is small and, still more, if repair at this level is not 
worth while, is exploration useful only in prognosis^ The object of this paper is to answer such 
questions in the light of expenence gained at the Oxford centre dunng the second world war 

METHODS OF ANALYSIS AND OF RECORDING THE RESULTS OP TREATMENT 

Forty-two cases m which the brachial plexus was damaged by penetrating wounds 
have been examined In many of them paralysis was at first complete , but rapid recovery 
occurred in part of the plexus within a few weeks, leaving residual paralysis which was slow 
to disappear and from which recovery was often imperfect All patients were treated by 
electneal stimulation of the paralysed muscles until voluntary control was restored or until 
it became evident that no recovery would occur (Jackson 1945) Observations were continued 
for at least two years after injury and in many cases for three or four years 

In order to compare cases a specific method of grouping, and of grading recovery, has 
been adopted (Fig 1) 

Group I — Lesions of the roots and trunk of C 5, 6 
Group II — ^Lesions of the posterior cord 
Group III — Lesions of C 8, T 1, and the medial cord 
In many cases the lesion involves more than one group, and when mjunes involve the whole 
plexus the grade of recovery is necessarily expressed as a threefold statement 

Paralysis m Group I (deltoid, spmati, biceps, brachiahs, brachio-radiahs, and extensor 
carpi radiahs longus) causes loss of abduction and external rotation movement at the 
3-nd loss of flexion movement at the elbow Recovery is expressed m terms 
o ability to perform these movements, muscle power being graded m accord with the 
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^•Stem recommended b} the Nene Injunes Committee of the Jfedical Research Council 
the power of abduction is represented thus 

Paral\-^is . _ 

Flicker ^ j 

ement i\ath gra^^t^ eliminated ^ 9 

lMo\ ement against gramti ^ g 

l\Io\ ement against gra\ itt and resistance 4 

Full pow er ^ _ 

The potter of external rotation at the shoulder, and of flexion at the elbow, are expressed 
similarl} , the figures being prefixed b} E and F respectit ely Sensor}' recover}'^ after lesions 
of C o, 6 is relative!} unimportant and vill not be discussed 

Paralysis in Group II (the postenor cord) gi\es nse, for the most part, to loss of power of 
the deltoid, teres major, latissimus dorsi, subscapulans, tnceps, and the forearm extensors 


Recot er}f is expressed thus 

Tnceps contracting against graviti p 2 

Extensors of the u-nst contracting against granti p 2 

Extensors of the fingers contracting against gramtt p 3 

Extensors of the thumb contracting against gramtj p 4 

Full recoi en p = 


Here agam sensor} function, being unimportant, is left out of account 

Paralysis in Group III (C S, T 1, and medial cord) — Recover} is expressed in terms of the 
distribution of median and ulnar ner\ es This method is anatomically mexact m so far as 
the proximal muscles supphed b}'’ the median nen e derive part of their innerv^ation from the 
ateral cord Net ertheless, no significant errors could be traced to this compromise, and any 
ttempt to refine the anal} sis would hate made a diflficult task almost impossible The 


grading is that adopted b} the Medical Research Council 

Sensory Jfecoiery 

So recoien of sensibihtj m the autonomous zone of the nerve S 0 

Reco\erv of deep cutaneous pain sensibilitv in the autonomous zone of the nerve S 1 
Recover} of superficial pain sensibiliU S 1+ 

Recov erv of superficial pam and some touch sensibihtv S 2 

Recoverv of superficial pain and touch sensibihtv but wnth over-reaction and 

inabihtv to localise the stimulus S 2+ 

Recov'erv of pain and touch sensibilitv with disappearance of over-reaction or 

with the appearance of some abilit} to localise the stimulus S 3 

Recov er} to S 3 vvith good localisation & some recov ei} of tw o-point discnmmation S 3-^ 
Complete recov er} S 4 


Motor Recovery — Median nerve 
Xo contraction 

Contraction in the proximal muscles but not against gravntv 

Proximal muscles acting against gravaty no return of power in thenar muscles 

Proximal muscles acting against gravat}' and a flicker in the thenar muscles 

Proximal and thenar muscles acting against resistance 

All muscles acting against strong resistance wath some independent action 

Full recov ei} in all muscles 


MO 

M 1 

M 1-^ 

M2 

M3 

M4 

M5 


Motor Recovery — Ulnar nerve 
So contraction 

Contraction in the proximal muscles but not against gravatv 
Proximal muscles acting against gravatv , no return of pow er m intrinsic muscles 
Proximal muscles acting against gravatv, some power in the h}'pothenars and 
little or none in the interossei 

Proximal and intrinsic muscles all acting but the first dorsal interosseous unable 
to act against resistance 

Proximal muscles hvpothenars <S. 1st dorsal interosseous acting against resistance 

\s in Grade 3 but wath some independent lateral mov ement of fingers 
Full recov erv in all muscles 


MO 
M 1 
M 1- 

M2 

M 2- 
M3 
M4 
M5 
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(Modified after C Shefih) —fl^uaf'^^earf^ °} lesions 

Council Memoiandum on Peripheral Nerve Injuries 1943 ) 
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TA.BLE I 


AvAL'isis OF Reco\er\ in Thirteen Cases uith Lesions confined to the 

Roots 4nd Trdnk of C 5 6 


Case 

Xo 

Date 

of 

injun 

Sensor\ 

loss 


Time in 

months from date of mj 

ur\ 

Recon- 
structue 
36 surgerj 


3 
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9 

12 

15 
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Group I (a)— Lesions confined to the roots and trunk of C 5, 6 (lablc ])— In tliirtccii 
patients the lesion was confined to the roots and trunk of C 5, (> In only two was there 
complete motor and sensory paralysis, in eleven there was sparing, more or less, of cither 
inotoi or sensory function The good recovery which occurred is shown in hig 2 After 
two years, flexion of the elbow was possible against both gravity and resistance in all cases 
but one, abduction of the shoulder against gravity was also regained in all cases except this 
one, and external rotation of the shoulder against gravity was possible in all cases but two 
Five operative explorations were made and in none was repair deemed neccssar\ because 
the neix^es were in continuit}^ and it appeared that they were not damaged seriousH In two 
cases there w-as a history of w'ound infection w'hich appeared to have no significant influence 
on the recover}^ With one exception, the final result w-as good in all cases w'liich showed 
evidence of motor recovery at nine months from the time of injury 




sMovemcoti performed gravity and remunce 


Fig 2 

Histogram showing the progress of recovery in thirteen cases in which the lesion 

w as limited to C 5 and 6 


Group I (b) — The C 5, 6 component in extensive lesions of the plexus (Table II) — 
Analysis of fifteen other cases with more extensive lesions of the plexus show^ed again that 
recovery was remarkably good (Fig 3) Six of these had, at first, complete motor and sensor} 
loss The others, as in Group I (a), showed some sparing in either motor or sensor}' function 
Nine explorations were made and in only two instances was there division of nerves 



Movements performed agamst gravity and resistance 

Fig 3 

Histogram showing the progress of recovery in the C 5, 6 component in fifteen cases of more 

extensive lesions of the brachial plexus 


Group II-Lesious of the posterior cord (Table m)_There were twenty-one patients 
™ih injury of the posterior cord of the plexus, but only in one was there no other damage 

vet It T tVr” ‘r observation for one 

5 ear more, by which time there was recovery only m the tneeps In twenty patients the injury 
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TABLE II 


Analv sis of Recover! of the C 5, 6 component in Fifteen Cases of 
Extensive Lesions of the Plexus 
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nlso involved tlie medial cord, or the whole of the remainder of the plexus m roughl> equal 
proportions The behaMour of the posterior cord was much the same m all and no separatee 
LaLis IS necessary Over half of these twenty eases reached Grade 4 within l\\o years of 
the date of iniury, that is to say there was ability to extend the thumb against gravity 
Almost three-quarters of them reached Grade .1 (Fig 4) Where there was no evidence o 
recovery in the triceps mthin nine months of injury the prognosis was usually poor, and it 
was al4ys so if there was no recovery within a year Patients who vere kept under 
observation for more than two years showed no significant change 
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RECOVERY OF 
POSTERIOR CORD 


154 


loH 



KEY 



— Gndc 1 
-Gride 2 
= Grade 3 

— Grade 4 


36 12 18 24 36 

TIME IN MONTHS 
Fig 4 

Histogram showing the progress of recovery in twenty -one cases 
of injuries of the posterior cord 


Group III — Lesions of C 8, T 1, and medial cord (Table IV) — Twenty-five cases are 
considered in this group This number included eleven m which the whole plexus tvas involved 
five in which the lesion was confined to the medial cord, six in which the postenor and medial 
cords were affected, and three m which the upper trunk and medial cord were damaged 
The progress of recovery m these subdivisions showed no significant differences When 
there was complete motor paralysis at six months in either the median or ulnar nerve 
distnbutions (axonotmesis or neurotmesis of the relevant segment), and no evidence of 
motor recovery in the proximal muscles by one year, the outlook was very poor The best 
recovery after axonotmesis was seen in case K 5 after two years, recovery was M 4, S 3, in the 
median nerve distnbution This case is of special interest median paralysis occurred after 
the development of a traumatic aneurism of the axillary artery, when the plexus was explored 
four months after injury no macroscopic lesion of the medial cord or of its branches could 
be detected, m other words, the lesion must have been a pure axonotmesis due to compression 
by the aneunsm This case was the only one in which matenal recovery took place in the 
distal muscles after a complete degenerative lesion, presumably because none of the fibres 
had suffered such permanent damage as almost always occurs after penetrating wounds In 
those cases in which it was possible to continue observations for a longer penod there was 
no significant improvement m motor function between the second and third years, but in 
some the quality of sensibility continued to improve up to four years from the time of injury 
Sensory sparing does not carry with it a guarantee of adequate motor recovery, a finding 
that was emphasized by PoUock (1926) and which has been confirmed repeatedly m this senes 
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table m 

Analysis of Recovera in Twent\-one Cases of Lesions of the Posterior Cord 
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EXPLORATION OF THE PLEXUS 

In twentj-two patients operative exploration of the ]ilc\us Mas undertaken because 
there was a severe lesion involving the whole plexus, a complete lesion of a localised part 
of the plexus such as the upper trunk, or persistent pain in the limb (iablc V) In no case 
w-as it considered justifiable to resect a lesion in continmty, and in only four was <i nerve 
found to be div ided, repair being possible in three I here was an average delay of six months 
between the time of injury and operation, the earliest cxjdoration being at one month, and 
the latest at thirteen months At the time of exi:>loration incidental *' neurolysis ” was of 
course inevitable but there was no substantial evidence that recovery was influenced bj 
such neurolysis, though in one case it did relieve persistent pain in the limb In general, 
scarring vv'as sev^ere and it was not alw'ays possible, or at any rate safe, to cxjiosc the entire 
plexus For this reason, nerv^e trunks which were actually seen are specified m the 
accompanjung table The most sev^ere scarring vv'as seen m tvv’o cases m which there were 
aneurisms of the axillary artery, and both made good recoveries 

Types of lesion— Exploration of the nerves showed 1) no obvious change , 2) " degcnerativ'e 
appearance” of the nerv^e — a gre 5 ^-pink translucent appearance which is characteristic and 
may be due to the disappearance of myelin (when no neuroma was found this appearance 
was presumed to indicate axonotmesis) , 3) nerve enveloped in scar tissue, with or without 
evudence of constnction, 4) neuroma — {a) fusiform, hard or soft, {b) lateral, i) interruption 
of continuitj'- Intraneural scarring w^as never found b}'^ itself, m every case it w'as seen in 
association with a neuroma 

Correlation of operative findings with recovery observed after two years from the 
time of injury — 1) No obvious damage — On eight occasions the part of the plexus exposed 
showed no evidence of abnormality , yet in only half these cases was recovery good In one 
instance, however, it is likely that the lesion was distal to the field of exploration 

2) Degenerahve appearance of ihe nerve — In four cases part of the plexus showed degenerative 
changes, and in two there was proximal thickening of the nerve without neuroma formation 
These were presumed to be examples of axonotmesis, and the favourable prognosis which 
was given was justified subsequently in so far as re-innervation of the proximal muscles was 
concerned Nevertheless recovery in the distal muscles w'as consistently poor and it w^as 
never of functional significance 

3) Enveloping scar — ^Where extensive scarnng surrounded part of the plexus, and there w as 
no other evidence of injury, recovery was good except in one case where a vascular lesion 
caused ischaemic damage of nerves and muscles 

4) Neuromata — a) Fusiform neuroma — On two occasions a fusiform neuroma was seen and 
there was good recovery in the affected segment of the plexus In two cases where a hard 
neuroma was found, one on the postenor cord and the other on the root of C 7, recovery was 
very poor In one case there were three soft neuromata, on the postenor and lateral cords 
and on the lateral root of median, and fair recovery took place in each segment b) Lateral 
neuroma — In four cases a lateral neuroma was discovered In two, recovery was poor, on 
the other hand recovery was good m one case in which the neuroma appeared to involve 
two-thirds of the nerve 

5) Neurotmesis — In only four cases was there interruption of continuity Repair was possible 
in three In one, the upper trunk was divided, suture was performed and, after two years, 
recovery of flexion at the elbow against gravity and resistance was possible but abduction 
and external rotation of the shoulder were weak In the second case, branches of the upper 
trunk were found to be divided After resection of proximal and distal stumps it was 
impossible to restore continuity by direct suture, and three grafts were taken from the medial 
cutaneous nerve of the forearm as it traversed the upper arm, no certain evidence of 
regeneration through the grafts was found three years after operation In the third case the 
^mner and outer heads of the median nerve were divided After resection, the gap measured 
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SIX centimetres and suture was possible only after mobilisation of the median nerve as far 
distally as the cubital fossa, with sacnfice of the branches to pronator teres, recovery in the 
median area at three years was M 1, 3 2+ In the last case, the lateral cord was divided 
together rvith the medial head of median nerve In searching for the penpheral stump of the 
median nerve it proved necessary to extend the dissection fifteen centimetres below the 
coracoid process There was no obvious explanation for this wide gap unless possibly the 
nerve trunk had been removed inadvertently at the time of the ongmal wound excision 
(though it IS to be noted that Scaghetti (1942) suggests that excessive retraction of the distal 
stump may occur in consequence of the weight of the hmb when part of the plexus is divided) 


DISCUSSION 


The most striking feature of these explorations has been the comparatively few occasions 
on which there has been division of nerve tissue — no more than four instances m a senes of 
twenty-two operations This is in sharp contrast with the degenerative nerve lesions which 
occur more distally in open wounds, where expenence has shown that one in every two cases 
is associated with nerve division (Seddon 1948) 

Closure of the gap after resection is not easy In only one case, with injury of the upper 
trunk, was such closure possible without extensive mobihsation of the distal stump In a 
second case a nerve graft was used, and in a third, mobihsation of the median nerve as far 
as the elbow joint was necessary In all three of these cases the degree of recovery was 
discouraging 


As in other nerve mjunes at a high level — for example, proximal injunes of the sciatic 
nerve — if there is to be good functional recovery, early repair is imperative Ferron (1919), 
reporting operative findings m two early explorations of the plexus, remarked " que les 
symptomes paralytiques ne sont pas toujours en rapport avec les lesions macroscopiques 
constatees lors de I’operation ” This compares unfavourably with the relatively accurate 
correlation between operative findings and prognosis in other nerves (Seddon 1943, 1948), 
and our expenence of early and late explorations is much the same In every case the plexus 
was stimulated electncaUy and, if this showed conduction in part of the nerve, no more was 
done Unfortunately such stimulation gives httle information as to the exact pathology of 
a nerve lesion, and in early explorations negative findings are valueless Thus axonotmesis, 
and severe intraneurai scamng amounting to neurotmesis, cannot be distinguished Tnal 
section, a valuable aid in more distal lesions, is technically difficult on account of lack of 
mobihty of the plexus and the consequent difficulty m inspecting a smaU transected area 
Moreover, there is reason to beheve that naked-eye appearances of nerve sections at this 
level are less reliable than elsewhere Ancillary methods, which are usually so valuable in 
deciding for or against resection of a neuroma, are therefore of httle apphcation in this region 


where they are most needed 

From these exacting and time-consuming operations the dismal conclusion must be 
reached that a reliable prognosis cannot be given except in those few cases where a nerve 
trunk IS found to be divided, or where there is a hard neuroma — an indication that the greater 
part of the nerve is blocked permanently In axonotmesis, the conditions for recovery are 
the best possible the stroma of nerve is preserved to a large extent, and the outgroiving 
axons remain in their appropnate Schwann tubes Recovery then depends only on the distance 
between the lesion and the penphery it is no more than a matter of time In the upper 
trunk and in the posterior cord, the distance from the site of damage to the denervated 
muscles is relatively short, but in the medial cord the distance to the muscles of the an 
IS much greater Is delay, even in axonotmesis, an adverse factor^ Apparently it is, o 
recovery m Groups I and II was consistently better than in Group III of 

The harmful influence of delay on the recovery of motor function is due o s 
the empt7schtvann tubes, atrophy of musele fibres, mtershtial fibres.,, and d.sappearan« 
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of motor cnd-plates (Holmes and Young 1942, Gutmann and Young 19d4. Bowden and 
Gutmann 1944) It is possible, though not clear!}' established, that the effect on sensory 
regeneration may be similar It was shown, however, by Simpson and Young (1945) that the 
small size of Schwann tubes at the periphery may be less significant than was at first 
believed, and it has been assumed increasingly that muscle atrophy was the more important 
factor Gutmann and Giittmann (1942) proved that, in the rabbit, regular intensive galvanic 
stimulation could be relied upon to a remarkable degree in preventing atrophy of denervated 
muscle and maintaining its normal state as determined histologicall}' 1 hat such treatment 
is ^aluable m clinical practice, particularly in the small muscles of the hand, has also been 
demonstrated by Jackson (1945) Useful return of power in the intrinsic muscles of the hand 
might therefore be expected in proximal nerve lesions m which there was jirospect of 
spontaneous recovery, and in which fair recover}' did in fact take place in the proximal 
muscles, provided only that wasting was prevented by regular and adequate galvanic 
stimulation The fact is, however, that although such treatment is consistently effective m 
lesions of the ulnar nerve, recovery of function in the small muscles of the hand after injuries 
of the brachial plexus did not occur except m one case where the rate of regeneration was 
exceptionally rapid \Ve must conclude that shnnkage of Schwann tubes is significant after 
all, or that the beneficial effects of galvanic stimulation are of limited duration 

Results of exploration in C 5, 6 lesions (Groups la, Ib) — Good recovery occurred regularly 
in both divisions of this group In over half the cases, recovery in the biceps preceded that in 
the deltoid and the external rotators of the shoulder, and on several occasions some action 
m the biceps was maintained where motor paralysis was otherwise complete Moreover, 
when motor power became stationary, flexion of the elbow was often the most powerful 
movement of the three This suggests that innervation of the biceps ma}' not always be 
limited to C 5 and 6 — a possibility which gains further support from certain observations 
1) On exploration of an extensive lesion of the plexus, ivith spanng of the deltoid and spinati, 
the upper trunk was found to be intact, but the root of C 7 was damaged to the extent of 
one-third of its diameter, the biceps only was paralysed 2) In another case the upper trunk 
was found to be divided but an apparently intact branch from C 7 joined the distal stump 
the upper trunk was repaired , recovery in the biceps preceded that in the deltoid and spmati , 
and, three years after injury, flexion of the elbow was possible against gravity and resistance 
whereas there was only slight power in the deltoid and no recovery in the external rotators 
3) A third case, operated on elsewhere for a surgical condition in the neck, suffered accidental 
division of the upper trunk which was sutured immediately, action in the biceps agamst 
gravity was never lost Thus recovery of the biceps after lesions involving the upper trunk 
may not necessanly indicate axonal regeneration in the C 5 and 6 component, and may 
account in some measure for the comparatively favourable reputation which suture of the 
upper trunk has enjoyed Similarly, the good recovery that usually occurs m lesions 
m continuity of C 5, 6 does not necessanly prove that a conservative attitude is wholly 
justified 

Results in posterior cord lesions (Group II) — On the whole, recovery in this group was 
good As in Group I, there are, relatively speaking, no distal muscles to be re-mnervated 
and the length of axonal regeneration is not unduly great 

Results in lesions of G 8, T 1, and the medial cord (Group III)— In cases showing 
complete degenerative lesions, functional recovery was disappointing The distal muscles 
never regained useful action, occasionally a flicker of contraction or evidence of electro- 
myographic activity showed that some axonal regeneration had taken place, but unfortunately 
not before secondary changes in the muscles or nerves had prejudiced recovery Even m the 
presence of reasonably powerful proximal muscles, use of the hand was severely limited, and 
impaired sensibihty was a senous disadvantage In spite of treatment continued for more 

lOL 31 B, NO 1, FEBRUAR-i 1949 



TABLE IV 

Anal\sis of Recovery in Twenty-five Cases of Lesions of C 8, T 1 Roots and the Medial Cord 


28 


D M BROOKS 










M 2+ S4 


OPl N WOUNDS 01 lltl BKACniAI PIJ \US 


20 



































































































32 


D M BROOKS 


than two jears many patients adopted a one-armed way of hfe so that, even mth good 
proximal recover 3 ^ in the injured hmb, httfe use ivas made of it Close questioning of the 
twenty-five patients m this group revealed that eighteen did not use the hmb at aU for finer 
work such as VTiting, using a knife and fork, doing up buttons, or openmg doors, and one 
patient summansed his use of the limb as " an emergency paper-weight ” Of the other seven 
cases, four found that the hmb was useful m ever 5 ^day hfe, and three were equivocal 

Paralysis with injury to a mam vessel— In eleven cases, a mam artery or vein was 
found to be damaged either at the time of pnmary wound excision or at subsequent 
exploration The vessels involved were subclavian arter 3 ^, 1, axilla^ artei^^, 5, brachial 
arter}’^, 1 , subcla\nan vein, 2 , axillary vein, 2 In four, the arterial lesion V'as revealed by 
the appearance of an aneunsm some time after the ongmal wound had healed In three, the 
arterj^ uas ligated at the time of pnm&ty wound excision Mhth one exception, venous 
damage was noted at the time of wounding In one, ligation of the third part of the axillary 
vein and arterj'- was performed at the pnmarj'- operation 

The most stnkmg comphcation which was common to aU these cases was joint stiffness, 
particularl}'^ m the hand In only one case was there evidence of ischaemic damage to muscle 
or nen'^e (F 15, Table IV) At the time of pnmai^'- wound excision the axiUary artery and 
vein were seen and found to be undamaged, the radial pulse was normal Twenty-four hours 
later, arterial spasm developed with disappearance of the radial pulse Injection of novocain 
into the stellate ganglion gave rise to some improvement in the peripheral circulation but 
W'as soon foUow'ed by gangrene of the termmal phalanges of the index, middle, and fifth fingers 
The plexus ivas explored five months after injury and no lesion was found, apart from 
scamng round the nerves Recover}'’ was poor, and five years after injury the fourth and 
fifth digits W'ere amputated through the metacarpo-phalangeal joints At operation the 
digital vessels W'ere found to be patent and of normal appearance, but the nerves were thin 
and translucent 


Horner’s syndrome — Fii'e cases showed a typical Homer’s sjmdrome either immediately 
after injury or some w'eeks later Two, w’hich were associated -with an aneunsm, did not develop 
the syndrome until some time after injury and in neither case did treatment of the aneunsm 
cause disappearance of the well-knowm signs The third and fourth cases were of interest 
In both, the damage involved mainly the upper trunk and there was httle disturbance of the 
rest of the plexus One was due to a close range blow'-back from a field gun , Homer’s syndrome 
persisted for some w'eeks, but when examined six months later it had disappeared and tests 
show'ed almost normal sw'eating throughout the hmb and face In the other, even three 
months after injury, there was complete anhydrosis of the left upper hmb and half the face, 
but wuth httle sensory disturbance In the fifth case, it was found at operation that there 
was fracture of the first and second nbs with perforation of the dome of the pleura and lung 
The neurological findings w'ere those of a complete lesion of the entire plexus 

The two examples of Homer’s syndrome mth aneunsm were notable in so far as sw'eatmg 
loss was by no means complete in the upper hmb , and although pressure effects of the aneurism 
were removed the signs did not disappear, thus not confonmng to the pecuhar regenerative 
properties often attnbuted to the sympathetic nervous system In the next two cases it is 
difficult to imagine how' a nussile wffiich must have passed very ivide of the stellate ganghon 
rniild have produced such a sjmdrome, except by the concussive effect demonstrated 
mpntaHv in high velocitj'- missile w'ounds b}' Dams et al (1947) Such explanation is suppo e 
Vi ranid disappearance of the sjmdrome in one of them In the final case, it seems pro a 
TractmeTof the first and second nbs caused secondarj^ mjurj' of the steUate ganglion 
nvucal obsen'ations in these patients suggest that the appearance of Homer s ° 
after novocaine block of the stellate ganghon does not necessarily prove that symp 
fibres to the hmb have been physiologically interrupted 
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SUMMARY 

1 In the first 1600 of the senes of penpheral nerve injuncs treated during the years 
1940-45 at the Penpheral Nerve Injunes Unit, Oxford, 62 per cent were due to penetrating 
wounds, and 6 per cent of these involved the brachial plexus 

2 A specific method of grouping and grading recovery is desenbed Group I— lesions of the 
roots and trunk of C 5, G, Group II~lesions of the postenor cord, Group III— lesions of 
C 8, T 1, and the medial cord 

3 The recovery of cases in Group I was good, in Group II fair, and m Group III poor 

4 The brachial plexus was explored on twenty-two occasions Only m four instances was 
there interruption of continuity— w'hich is in striking contrast with the frequcnc} in more 
distal degenerative nerve lesions in open wounds 

5 There is no evidence to suggest that neurol3'Sis influenced motor or sensory recoicry, 
but on one occasion it relieved persistent pain in the limb In general the correlation betw'ccn 
operative findings and prognosis W'as not precise 

6 With one exception, no recover}' of consequence took place in the small muscles of the 
hand after a lesion in continuity, although galvanic stimulation to all paralysed muscles had 
been given regularly 

7 There is evidence to suggest that innervation of the biceps may not ahvays be limited to 
C 5 and 6 and that in a proportion of cases C 7 may make a substantial contribution 

8 In five cases (12 per cent ) Horner’s syndrome was present, the causation is discussed 

9 In every case of damage to a mam vessel there was a marked tendency to joint stiffness, 
particularly m the hand, but on one occasion only was the;rp. evidence of ischaemic changes 
in the muscles and nerves 

10 The good spontaneous recovery which occurred in Groups I and II , the poor recovery 
in Group III even m cases where there was an apparently favourable lesion in continuitj', 
the? ranty ivith which division of nerves was found at operation , and the discouraging results 
of repair in three cases, make it necessary to conclude that routine exploration of open 
ivounds of the brachial plexus is neither profitable nor justifiable 

I am most grateful to I\Ir H J Seddon for constant encouragement and invaluable advice 
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AN OPERATIVE APPROACH TO SUPRACLAVICULAR 

PLEXUS INJURIES 


James E Bateman, Toronto, Canada 

Flow the Division of Orthopaedic Surgery, Chiishe Sheet Hospital, Toionto 

Injunes to the brachial plexus above the clavicle are not infrequent either in civilian 
or mihtar)^ practice They are serious problems because of the site and extent of damage, 
and the residual disability which may remain The slow process of regeneration after 
ner\^e injur)^ at this high ler^el makes preservation of the muscle end-plate mechanism 
difficult, It favours muscle atrophy and digital contractures Such harmful sequelae of 
denen^ation can be greatly limited by adequate pysiotherapy and electrotherapy, but if one 
IS to embark on the long programme of conscientious treatment that is essential for useful 
reco\^er 3 % the possibilities of axon regeneration should be established early If this cannot 
be settled by clinical and electromyographic studies it is better to explore early, rather than 
wait eighteen or twenty-four months for clinical verification of complete neurotmesis 
There has been more reluctance to explore these injuries than in the case of nerve injuries 
in the extremities, the deterrents have been the possibility of damage to adjacent vital 
structures, and also the possibilitj^ of vascular and other complications In exploring twent}'^- 
one, of one hundred and five of these mjunes, the author has used a shghtl}^ different approach 
udiich has proi'^ed helpful 


OPERATIVE APPROACH 

The classical supine position on the operating table has been altered to a sitting posture 
(Fig 1) With the head rotated away from the injured side, the point of the shoulder drops 
and remains dependent m this position, thus increasing the length of ners'-e trunks which 
can be explored above the clavicle The operating field is hfted so that it is directly m front 
of the surgeon , and it remains comfortably accessible dunng the long and sometimes tedious 
dissection An almost vertical incision is used, extending from the mid-point of the lateral 
border of the stemomastoid to the middle third of the clavicle It may terminate at the 
inner third to reach the lower roots, or veer towards the outer third when exploration of 
fifth and sixth roots is most important The external jugular vein is ligated and the sterno- 
mastoid muscle retracted The omohyoid is exposed and dmded The suprascapular and 
transverse cervical vessels are hgated The brachial plexus is then offinous, streaming out 
between the scalenes The dependent position of the shoulder places the structures of the 
postenor tnangle on a gentle stretch, facihtatmg dissection and identification in layers 
Through the vertical mcision, access to the front and back of the roots is afforded (Fig 2) 
Once the upper root is identified, the structures may be “ vnped " forwards and mediaU}^ 
allomng dissection from the postenor aspect This is often helpful, because scar tissue 
may not have penetrated to this layer and the roots may thus be identified more easily 
After identification of the upper roots and trunks, from the side as it were, dissection 
is continued along the antenor and postenor aspects, tracing the roots distaUy into the 
inteix^al between the two scalenes (Fig 3) The scalenus antenor may then be retracted 
medially and the other roots identified in senal fashion Once the correct plane of the trunks 
lias been obtained, dissection towards the medial side is greatly facihtated even in ^ 
co^rred areas The plexus may be followed distally, and freed well under the clavicle Ide 
rJntnTws.t.on of the shoider tends to pull the clavicle out of the ivay and it aUovs 

well beneath the datncle At the same time, the trunte reniain 
r fo the surface instead of dropping postenorly as is the case when the honzontal positio 

girdle forxvards and obstruct the base of the postenor tnangle 
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Fig 2 


A semi-sitting posture is 
used.allowingtheshouldcr 
to drop 


Dissection for cvposurc of the roots begins from 
the lateral side in the region of the dotted line 
lateral to the upper trunks 



Fig 3 

The trunks are dissected from anterior and posterior aspects and exposed 
from above downwards 
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When further exposure is necessaiy, the incision descnbed is extended in a “ Z ” fashion 
^vlth the transverse part along the middle third of the clavicle and the distal part extending 
from the lateral third of the clavicle The clavicle is divided just lateral to the mid-point 
and retracted by steel wires placed through dnll-holes which are inserted before the bone is 
dmded These ivires serve as retractors and as a quick method of fixation and closure 


TABLE I 

SuPRACr,AVICOI.AR PiEXUS INJURIES 

Operations 



No 

Upper 

trunk 

Middle 

trunk 

Lower 

trunk 

Recoveries 
Complete Partial 

GS^^ 

8 

2 

2 

4 

0 

8 

Traction lesions 

13 

8 

2 

3 

5 

8 

Total 

21 

10 

4 

7 

5 

I€ 

Percentage 


48% 

19% 

33% 

24% 

76% 


Number of mjunes 105 

Number of operations 21 


Incidence of mvolvement of the various trunks and the results are shown 


SUMMARY 

The use of the upnght position of the patient, and a vertical incision for exposure of the 
brachial plexus, has been attended by no comphcations or senous hazards The aid of skilled 
anaesthetists is acknowledged The structures are visible and accessible , the operative 
field IS steady , bleeding is controlled easily , and dissection is facihtated By this techmque 
It has been possible to explore a larger field from above, and division of the clavicle has seldom 
been necessar^r Finally, and of importance, the operative area at shoulder level enables 
the surgeon to continue tedious dissection for some hours comfortably, and to escape post- 
operative postural comphcations in his own back 
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CERVICAL PLEXUS INJURIES 

' As an Extension of Brachial Plexus Injuries 

A SuTCLirrc Kkrk, Livliu’ool, England 

F,om the Ncwoswgical Sci-vicc of the Lwcrfool negio^al Hospital Board 

The purpose of this communication is to describe a little-known complication of traction 
imunes of the brachial plexus Seven cases of traction lesions of the brachial plexus were 
admitted to a Penpheral Nerve Injurj^ Centre m 1940 and 1941 Two of these, on carefu 
sensory testing, revealed that there was complete anaesthesia of the area supplied by 
cutaneous branches of the ipsilateral cervical plexus 

Case 1 C T , aged 26 years — Admitted November 29. 1940 — Hfsloiy — On October 5, 1940, the patient 
was knocked off a cjcle by a motor-car He could not remember any details of the accident and had no 
information regarding the manner in ivliich he struck the ground He remained unconscious for tuclvc 
hours from the time of injurj' The only wounds were abrasions of the face There were fractures of the 



Fig 1 



\ 


Case 1 Area of sensory loss (light touch and pin-prick) which corresponded exactly 
wath the area of anhidrosis disclosed by the sweat test (Guttman technique) 


three inner metacarpals and of the clavicle at its outer third The fractured clavicle was treated by 
bandaging the shoulder back, the hand being placed in plaster-of-Pans A brachial plexus lesion was 
diagnosed early in November and the arm was placed in an abduction plaster on November 17, 1940 
When admitted to the Nerve Injury Centre the subjective complaints were of an area of numbness above 
the shoulder and inability to abduct the arm at the shoulder 

On examination — Right upper hmb — wasting of deltoid spinati and to a very slight extent of other 
muscles of the arm Nutrition of limb normal Skin a little drier than the opposite side Sensory 
examination — Loss to light touch and almost equally extensive analgesia over an area extending from the 
angle of the jaw and the mastoid process, down the side of the neck and upper arm, to below the level 
of the deltoid and including the upper part of the thorax (Figs I and 2) No loss of vibration or joint sense 
The area of anhydrosis corresponded exactly with the sensory loss Motor examination — -Complete paralysis 
of the deltoid and spmati, all other muscles retained full power No Horner s syndrome \ diagnosis of 
traction injury of the upper cord of the brachial plexus was made the loss of sensibility in the cervical 
area was noted as a peculiarity, since it had not been observed by us before The patient was placed in 
an abduction plaster 

Subsequent progress — January 25 1941 slight shrinkage of the area of sensory loss posteriorly February 
15 1941 light stroking in the supraclavicular fossa caused a sensation of tingling in the neck A week 
later a few fibres of deltoid showed a flicker of contraction but on March 25, 1941 this had disappeared 
again On the same date two small areas of slun above the clavicle had recovered appreciation of pm-prick 
and sweating reappeared in this region May 23 1941 evidence of some recovery of power in the spinati 
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ig” tattj'liTr"; ' I"’”’"*"' “« *» P-alysed „„ the 

difference in appreciation of both bo-bt- +yM,^b i that there was a qualitative 

of sensory loss unchanged When the patient was lasf examfned m May 1 941^!^ R a ’ 
showed power There was st„l pa,.es,h«„a ,„ the c.rv.c.l area and iL od s^slh.y oferS ISC 

Case 2 EH, aged 23 years — Admitted April 3, 1941 — Htsiorv On Marr-v, i 9 ioai ^ ^ 

.nvolved a „.tor eye,, acc.den. and had n*; rec'cecpon i tL.” apT.«d wlfn hr^c” 

AboTt°or'“ I rf "T’’’ *>>« "8“ “'ie fehe and scalp down to h.s fingers 

revealernoTone “nT <■“■“■•■“8 *>“ “'-1 "P-") 

involving the second to seventh cervical nerves, 

^ J fh A iT a ’ segments a large area of sensory loss over the lateral side of the 

arm the deltoid, and the lateral side of head and neck to just behind the ear (Figs 3 and 4) No Homer s 
syndrome April 5, 1941, an abduction plaster applied 

Subsequent progress— Apxi\ 9, 1941, tingling sensation m the palm and all fingers if the position of the 



Case 2 Area of anaesthesia (loss of appreciation to light touch) 


arm was changed At times he complained of a shooting sensation which began in the middle of the arm 
and radiated down to the fingers There was also pain like an electric shock which started approximately 
half-way down the anterior border of sterno-mastoid and radiated to the finger tips April 14 194 J, 
patient noticed that if he moved his forearm from the plaster he was able to flex his ivrist and also slightly 
to extend it He had some power in his fingers although he could not straighten them The hand was 
usually cold, but occasionally sweating occurred and appeared to be more profuse than on the other side 
Objectively, there was involuntary twitching of the thumb and of the muscles of the right side of neck 
Complete paralysis of spmati, deltoid, pectorahs major, biceps, brachiahs, triceps, and extensors of the 
Avnst and fingets Other muscles of the forearm and hand were weak but soon recovered almost full 
power May 23, 1941, no significant change, except that the extensor carpi ulnaris was contracting 
Screening of the diaphragm showed paralysis of the right half, which was still present as late as September 3, 

1942 October 1941, the patient complained of a peculiar " tightening and quivenng feeling " in the neck 
and side of the face when shaving or having his hair cut He felt as though he needed to draw his face 
away from the razor Objectively the area of sensory loss had receded but still included the whole supra- 
clavicular fossa although the sweat test showed that anhydrosis was present only over the arm and 
shoulder Motor and sensory recovery occurred gradually and he was observed at intervals until March 1 , 

1943 At a final examination, January 27, 1947 Mr R Roaf was unable to demonstrate any area of 
complete sensory loss though there was still some impairment of sensibility over the deltoid On that date 
the Ltenor fibres of the deltoid, the sternal head of pectorahs major, the triceps, and the ulnar intnnsic 
muscles were still paralysed The other muscles of the limb showed more or less weakness and none ua 
normal The patient could use the arm only for holding light objects and for ivntmg a htt e 
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Three oi four other cases were observed in whicli the area of sensory loss extended to 
the supra-acromial area but they have not been included because of tJie known variability 
of distribution of the fourth and fifth cervical dermatomes and because of the inclusion of 
part of the fourth cervical root within the definition of the term " brachial plexus It will 
be noted that the type of injury sustained by both patients described above is a common 
one and it is surprising that comparable cases do not appear to have been described 

A number of cases of tlie Kofferath sjmdromc have been recorded (Gournay 1030, 
Sobolevitsch 1936, Granet 1937, Melamed 1938), in which birth injury to the brachial plexus 
was associated with paralysis of the diaphragm — but no assessment of the area of sensorj' 
loss was possible In the German literature (Curschmann 1928, Schnek 1928) tlie use of tlic 
term “ cervical plexus ” appears to be synonymous with " brachial plexus '' 

Anatomically one would expect that forcible separation of the head and neck from the 
shoulder would be attended by stretching of all nerves running obliquely downwards 
from the cer\acal spine and that the cervical plexus would suffer before tlie upper cord of 
the brachial plexus Yet I have never seen supraclavicular anaesthesia m several hundred 
patients with head injunes 

Local contusion of the sensory nen'es, as they emerge from the deep cervical fascia 
along the postenor border of the sterno-mastoid muscle, might be advanced as a possible 
explanation, but there was no record of bruising of the neck in either of the two cases There 
can be little doubt that they are examples of traction mjurj' of the cervical plexus in 
association with a traction lesion of the brachial plexus 

It is significant that both patients recovered sensibility in the affected area, after passing 
through a stage of abnormal sensation, and that recovery also occurred in both sensory and 
motor fibres of the brachial plexus The occurrence of sensory loss in the upper cervical 
dermatomes cannot, therefore, be regarded as a sign of overwhelming damage to the brachial 
plexus 

SUMMARY 

Two cases are desenbed m which a traction lesion of the brachial plexus was complicated 
by sensory loss and anhidrosis in the second, third, and fourth cervical dermatomes Both 
patients recovered spontaneously, though in one the recovery of muscle power in the hmb 
was incomplete It is believed that both were examples of a traction lesion of the cervical 
plexus No similar case appears to have been recorded 

Both patients were treated in collaboration with Messrs R Barnes, J Doupe and C H Cullen, and I am 
indebted to Mr R Roaf for ‘ follow-up ” notes on one of them Professor G Jefferson encouraged me 
to believe that the observations were worthy of record and I first reported them to the Society of British 
Neurological Surgeons in July 1941 ^ 
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LATE SPINAL PARALYSIS AFTER AVULSION OF THE 

BRACHIAL PLEXUS 

Wilder Penfield, Montreal, Canada 

From the Department of Neurology and Neurosurgery, McGill University, 
and the Montreal Neurological Institute 

Scars of the brain and of peripheral nerves are familiar conditions in medical practice, 
but involvement of the spinal cord in a scar, without initial cord injury, is unusual In the 
case to be descnbed there was avulsion of the brachial plexus on one side mthout apparent 
cord injur}^ Many years later it was found that the scar, in which cervical nerve roots were 
involved, had exerted an extraordinary influence upon the spinal cord It is believed that 
the comphcation which occurred in this case may well be of unsuspected importance in other 
examples of brachial plexus injury 

A man, aged sixty years, who had lost his nght arm m childhood at the level of the 
shoulder joint, was admitted to the Royal Victona Hospital, Montreal, in 1931 Dunng the 
preceding nine years he had suffered increasing weakness of both lower hmbs until he walked 
only vith the greatest difficult}^ 

His story was that, at the age of fourteen years, he was spending his summer hohdays 
working in a mill, a common custom among the thnfty famflies of Nova Scotia By accident 
his upper limb was caught m a high-speed belt and was completely avulsed from the shoulder 
He recovered, and there was no record of paralysis of any other part of the body at that 
• c He finished school, graduated from his University, and in due time was admitted to 
I Bar He practised law actively until the age of fifty-one years Dunng the next nine 
years there was increasing weakness of the lower hmbs, necessitating admission to hospital 
Examination showed weakness and spasticity of both lower extremities, more marked 
on the nght There was complete loss of pain and temperature sensation on the left side of 
the body up to the second thoracic segment, and incomplete loss of sensation on the nght 
side up to about the same area He had enophthalmos and ptosis (Homer’s syndrome) due 
to sympathetic involvement on the nght side, the side on which the upper limb was missing, 
and there was absence of sweating of the face on that side Lumbar puncture showed that 
there was no block to the passage of spinal fluid 

Operation was decided upon and lower cervical laminectomy was earned out It was 
found that the dura pulsated freely, but when it was opened the operator was shocked to 
find no spinal cord at all ’ Further examination showed that at the level of the first thoracic 
segment the whole spinal cord was displaced across to the nght, beyond the midline (Fig 1) 
It actuall}^ passed in a curve out into the mtervertebral foramen and back again The foramen 
was enlarged in such a way as to form a funnel-shaped carnty At the apex of this funnel 
the dura passed out along what must have been the first thoracic nerve It seemed quite 
evident that the whole cord had been draum gradually into this funnel-shaped cavity and 
that the cavity had been enlarged by contraction of the cicatnx 

The cicatnx could act upon the cord only through the sheath of the former nght first 
thoracic nerve The roots of the left first thoracic nerve were stretched to tivice their usual 
length The cord itself was not much atrophied Bone was removed ividety on the nght 
side at the site of the traction upon the cord until the sheath of the nght first thoracic nerve 
was well exposed This was cut across and it was then found that the spinal cord came bac 

across the spinal canal to the midlme ^ u „ „ of 

After operation there was some increase m the weakness but improvement ega 
about the third week and continued for several months He returned home after an exten e 
rnnvalescence and at the end of five years his uncle uTote that he had been getting a ou 
Ctn ever,” although suffenng ton, very h.gh Wood pressure He dred of card.ac 
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disease at the age of sixty-five years, without our seeing him again It was then reported 
^aTin tlie few Lnths before his death, weakness in the legs had returned and progressed, 

hut whether from systemic or local causes is not certain 

It is suggested that at the time of avulsion of tins boy's arm, the first thoracic nerve was 
drawn out and severed within the spinal foramen, thus exerting traction upon, but causing 



Fig 1 

Cicatricial contraction at the level of the first thoracic root pulling the cord into the foramen 
of the nerve and causing spinal paralysis forty-six years after the injury which caused 

avulsion of the brachial plexus ' 

no injury to, the cord The scar which formed in the remaining segment of the nerve and 
meninges eventually contracted to such an extent that it literally pulled the cord into the 
foramen of the nerve and finally produced compression of the spinal cord oi interference 
with its circulation Strange to say, it was not until thirty-seven years later thflt spinal 
symptoms first developed, and it was not until forty-six years after injury that the symptoms 
became incapacitating 
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THE treatment OF RESIDUAL PARALYSIS AFTER 
BRACHIAL PLEXUS INJURIES 

A M Hendry, Birmingham, England 

Fiom the Robert Jones and Agnes Hunt Orthopaedic Hospital, Shropshire 
the Royal Cripples Hospital, Birmingham and the Peripheral Nerve 
Injuries Unit Barnsley Hall Bromsgrove 

Problems ansmg m the treatment of disabilities remaining after brachial plexus injury, 
•with residual paralysis of varying location and degree, and sometimes -with aggravation by 
the contractures of muscle fibrosis and the effects of indifferent sphntage, are almost as 
numerous as the cases themselves Far too often, amputation has been accepted as the only 
solution Expenence which has been gained d unna the^ st eighteen years in the treatment 
not only of paralysis due to brachial plexus injunes, but also of paralysis due to pohomyehtis, 
and muscle injunes due to soft tissue wounds of the forearm, has shown that even in a hmb 
which IS apparently useless it may be possible to restore a degree of function which is much 
to be preferred to that of an artificial hmb Amputation should not be considered, even at 
the request of the patient, ivithout some preliminary effort at improvement Furthermore, 
it should not be accepted that there has been complete failure of recovery, and it should 
not be proposed to start reconstructive measures, until adequate treatment has been continued 
long after the conclusion of penods estimated theoretically on the rate of nerve regeneration 
The opimons which are expressed in this article, and some of the procedures which are 
recommended, are based not only upon this expenence but on long observation of many 
^es treated by other surgeons Many operations which were calculated to improve function 
TVe been found to fail at an early stage, or at least to lose initial promise after varying 
' "^enods 

Except when the paralysis is equivalent to loss of the musculo-spiral nerve, or to a high 
combined lesion of the median and ulnar nerves, it is almost impossible to classify these 
cases In determining what best to do for any particular patient the hmb must of course be 
•viewed as a whole, but in this study the problems will be considered under regional headings 
the hand, the wrist, the forearm, the elbow, and the shoulder 

THE HAND 

Musculo-spiral paralysis — When residual loss of function is almost equivalent to that of 
musculO'Spiral nerve paralysis, transplantation of the •wnst flexors in order to activate the 
thumb and finger extensors is so effective, and has been discussed so fully by Zachary (1946), 
that only two comments wiU be made from a personal expenence of fifty-five cases — thirty-two 
of which involved the musculo-spiral nerve, nineteen the postenor interosseous nerve, and 
four the extensor muscles themselves In the first place it is wise to transplant the flexor 
carpi ulnans to the extensor indicis and extensor polhcis longus as well as to the extensor 
communis digitorum Secondly, when palmans longus is absent, or when all flexors of the 
■wnst have been utihsed for transplantation, arthrodesis of the ■wnst joint should be deferred 
until it is certain that the expected gam in extensor power of the fingers will offer greater 
practical advantage than mobflity of the •wnst joint 

High combined median and ulnar nerve lesions — When the median and ulnar nerves 
are affected in the forearm, separately or together, the residual effect is no more than part 
of that of a high combined lesion , so that only the latter •will be discussed, the problem o 

the fingers being considered separately from that of the thumb i , -v i 

Ftnzers ^Transplantation of one vmst extensor or supinator longus (brachio-ra la isj o 

flexor profundus digitorum, as recommended by Stiles and Forrester-Broivn (1 is 
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effective in rcstoniif; noxion to tlu> lingc'rs Ihc author has jicrformcd tins operation in eleven 
cases, using supinator longns in two, and extensor carpi radiahs longus in eight The other 
case was one of jiohonn ehtis with normal wrist flexors and extensors, and transplant.ition 
w'as earned out by nisei ting the extensor carpi radiahs longus and extensor carpi ulnaris 
into flexor profundus digitoruin, and at a later stage, flexor carpi nlnaris into extensor 
coniniunis digitornni and extensor indicis 11ns gave excellent improvement m the pow-er of 
grasp and the strength of extension mox'cment at the metacarpo-phalangeal joints Power 
to flex die lingers is thus assured, but there still remains the diflicult problem of loss of active 
extension of the mter]ihalangeal joints wdien these, and the metacarpo-phalangeal joints, are 
mobile 

It has long been obserx’cd that if extension of the proximal phalanges is restrained at 
the metacarpo-phalangeal joints, the common extensor muscle extends the mterphalangeal 
joints This IS but a further example of the principle concerned at the wnst joint after trans- 
plantation of all flexors to the thumb and finger extensors, namely, that complementary 
action IS necessary' m order to restrain the more proximal segment and allow the more distal 
segment to be moved In the hope that such restraint might be provided at the metacarpo- 
phalangeal joints, even if it did not actively extend the mterphalangeal joints, the subhmis 
tendons w’ere transplanted on three occasions to the lumbncales m the manner advocated by 
Bunnell (1942), the supinator longus or a radial extensor being transplanted into the subhmis 
tendons above the wrist The supinator longus was selected in tw'o cases W'here the extensor 
carpi radiahs longus had been inserted into flexor profundus digitorum, because it was 
considered that re-education of one wnst extensor to extend the mterphalangeal joints, 
while the other wTist extensor flexed them, would be difficult or even impossible In a third 
case, the use of activating muscles was reversed All three failed 

That arthrodesis, or even fibrous ankylosis of the metacarpo-phalangeal joints, would 
serve well, proxnded only that it was achieved without interference with free mobility of the 
extensor cuff, was well proved in one patient who had a combined lesion of the median and 
ulnar nerves in the upper arm, with a 10 centimetre gap in each The fingers, and especially 
the metacarpo-phalangeal joints, were very stiff These were brought gradually to a degree 
of flexion just short of the right angle, and held there while the mterphalangeal joints were 
mobihsed At a later date, extensor carpi radialis longus was inserted into flexor profundus 
digitorum Excellent function was gained and it has been maintained Nevertheless, with 
the exception of one case mentioned later, arthrodesis of the metacarpo-phalangeal joints 
has not been done in this type of case Good functional results demand free play of the 
extensor cuff, the movement of which would almost certainly be restneted by operative 
exposures, especially in the middle and nng fingers If this happened, or if in attempting to 
avoid it arthrodesis failed by reason of cautious and inadequate dissection, the alternative 
of mterphalangeal arthrodesis would then be impracticable, the success of mterphalangeal 
arthrodesis depends essentially on free mobihty of the metacarpo-phalangeal joints 

In patients with mobile finger joints, the procedure which fin all y has been adopted is 
arthrodesis of the proximal mterphalangeal joints, just above the nght-angle m the case of 
the middle, nng and little fingers, and at a rather wider angle m the index finger so that the 
tip of the digit can meet the thumb for a pincer effect This operation has been done in 
seven cases of paralysis, and one of crushing injury to the fingers In one patient, after 
supinator longus had been transplanted into flexor profundus digitorum (and after an attempt 
to activate the lumbncales, as desenbed above, had failed) the metacarpo-phalangeal joint 
of the index finger, and the mterphalangeal joints of the other fingers, were arthrodesed 
full extension of the index was not obtained, probably for the reasons indicated 

In only one finger has later arthrodesis of a distal joint been necessary for flexion 
contracture Fixation of the extensor tendon at the proximal joint tends to prevent^ ’ 
deformity 
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If the finger joints are not freely mobile, arthrodesis should be deferred untd it has been 
noted whether or not, after tendon transplantation and functional activity, there has been 
gain in the range of movement of one or other group of joints The joints with the more 
limited range may then be held m the optimal position, while further movement is encouraged 
in the more movable joints Though movement m the individual joints of stiff fingers may 
be little, the total may justify tendon transplantation, giving a useful increase in the range 
Thumb— The fact that so many operations have been devised with the object of securmg 
opposition of the thumb is, in itself, an indication that most of these procedures are liable 
to fail sooner or later Even when the opponens alone is paralysed, the expenence of this 
wnter, over many years, has shown that no tendon transplantation is consistently successful 
in restonng opposition and at the same time leaving full mobihty of the thumb Several 
factors are responsible for this failure Opposition of the thumb is an admirably co-ordinated 
combination of abduction and flexion movements at the carpo-metacarpal joint, during 
which the opponens moves with the metacarpal through an arc, rather like that of a stay- 
wire moving with the jib of a crane This effect is never reproduced fuUy by any tendon 
transplantation and it seems that the operations fail because there is inability to maintain 
the abduction quotient Some early successes depend on abduction being impressed on the 
metacarpal by pressure against the capsular ligaments, and by close approximation of the 
carpo-metacarpal joint surfaces Sooner or later, however, the obliquity of this pressure 
stretches the capsule, the joint surfaces become less closely applied, abduction movement 
lessens , and there is increasing adduction of the thumb metacarpal towards the index finger 
This IS particularly true of transplants which depend on the construction of a pulley near 
the pisiform when the thumb ultimately comes to move just across the palm But it is tnie 
Iso of direct transplantation of palmaris longus, flexor carpi ulnans, or an extensor of the 
umb, whether through extensor brevis pollicis or by means of free tendon graft 

Other sources of failure depend on the point of attachment of the transplant to the 
thumb If the attachment is to the base of the proximal phalanx, whether by the short 
extensor or by a free graft, flexion deformity at the metacarpo-phalangeal joint always 
develops and increases Naturally, this lessens the range of excursion of the thumb until it 
may not be possible to extend it sufficiently to clear the flexing index finger When the 
insertion is into the metacarpal neck, the combined effect of pull of the adductor on the 
proximal phalanx, and lateral pressure of the thumb against the fingers, is to stretch the 
lateral ligament of the metacarpo-phalangeal joint , the phalanges adduct towards the index 
finger with corresponding loss of abduction of the thumb as a whole Such observations in 
lesser degrees of paralysis of the thumb, and the fact that m the severe cases now under 
discussion the muscles commonly used are not available, make it clear that some more radical 


procedure must be adopted 

A feature which may often be noted in these cases is flexion deformity at the inter- 
phalangeal joint of the thumb despite a normal extensor poUicis longus This is due to loss 
of complementary action of the flexor brevis poUicis whereby the proximal phalanx is not so 
fixed as to allow the distal phalanx to be extended on it Such deformity must necessarily 
be aggravated by transplantations to activate the long flexors (Luckey and McPherson 1947) 
For these reasons, the procedures adopted in cases of severe paralysis, which so far seem 
to have worked well, have been 1) to arthrodese the mterphalangeal joint in a position 
just short of full extension, 2) to arthrodese the metacarpo-phalangeal joint with the 
phalanx sufficiently abducted on the metacarpal to compensate fixed adduction towards t e ^ 
second metacarpal, and rotated to such a degree that in the flexed position the thumb opposes 
the fingers and 3) when these two joints are stabilised, to transplant an available wns 
extensor, or supinator longus, into the long flexor of the thumb This 
nrnredures has been done in seven cases, using the supinator longus m two, t 
carpi radiahs longus m two, and extensor carpi ulnans in three In two cases w ere 
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thumb was markedly adducted by contracture, it was freed at a preliminary operation by 
filleting the tissues in the first interosseous space 

Cases with some recovery of the flexors alone-Apart from the two groups already 
considered, one of the most common findings m brachial plexus injuries with limited motor 
recovery is that of moderate power m the flexors of the wrist and fingers In such cases the 
extensors, and the intrinsic muscles, are usually lost If the mtcrphalangcal joints are mobile 
It is usually better to leave them so, it may well be that the patient will find it more useful 
to rely on passive opening of the fingers by which to grasp an article and hold it the more 
firmly (as in the case reported on page 48 — 1 H J , 1982) If however, by reason of flexion 
contracture, arthrodesis cannot be avoided, the position in which the joints should be fused 
will vary in accordance with the range of movement at the metacarpo-phalangeal joints 
the less the range, the straighter should be the fingers at the interphalangeal joints in order 
to give a wider span between finger tips and thumb 

The best utilisation of ivnst flexors depends on their power, and their range of excursion, 
which may be restricted by fibrosis If these are sufficient, the tendons can be transplanted 
to the finger extensors, the flail thumb being stabilised in forward abduction by arthrodesis 
of the interphalangeal and metcarpo-phalangeal joints with a bone-strut between the first 
and second metacarpals The thumb then acts as a rigid prop against which an object can 
be held by the fingers On the other hand, if power is not sufficient for this purpose, one or 
both flexor tendons of the ivrist may be inserted into the flexor polhcis longus after prehmmary 
stabihsation of the thumb which should be planned in accordance with the range of joint 
movement and the degree of contracture or adduction deformity, namely 1) arthrodesis of 
the interphalangeal and metacarpo-phalangeal joints, the thumb remaining capable of 
active flexion at the carpo-metacarpal joint in order to hold objects against the fingers, or 
2) arthrodesis of the interphalangeal joint with the thumb fixed in forward abduction by a 
bone-strut between the first and second metacarpals, the metacarpo-phalangeal joint 
remaining mobile In either case the thumb has to be extended passively before an object 
can be grasped 

Three patients have been seen, after suture of the mam nerves high in the axilla, Nvith 
hands which were completely flail except for a single wnst flexor — in two, the flexor carpi 
radialis, and in one, the flexor carpi ulnans In the first two, the radial flexor tendon was 
left in its normal position because it was believed that if it had been transplanted to the 
finger flexors, opening of the grasp would have been impossible , whereas by leaving the 
muscle, and converting the hand into a claw by tenodesis of the finger flexors and extensors, 
the grasp would be closed by gravity when the wnst was extended in supination, and opened 
by active flexion of the wnst by the undisturbed muscle Moreover, if the tendon had been 


transplanted, all the effort of lifting and carrying would have fallen on the fingers, whereas 
by leaving it alone there would be better weight-carrying in the palm In the third case the 
ulnar flexor was transplanted to the long flexor of the thumb, which was arthrodesed at the 
two distal joints This procedure was preferred because the unopposed ulnar wnst flexor 
tends to deviate the hand, unhke the more centrally placed radial flexor 
The completely flail hand — By utilismg the effects of gravity and tenodesis, quite useful 
funetion can often be gained even in a completely flail hand, especially if the joints are mobile 
After fixing the thumb in forward abduction by a strut between the first and second meta- 
carpals, the flexor tendon of the thumb and all flexor tendons of the fingers are divided and 
passed dorsally through a gouge hole in the radius above the wnst The extensor tendons 
are passed antenorly through the same opening, both groups being scarified, and sutured 
together, with the wnst in slight dorsi-flexion and the finger tips just in contact with the palm 
Bone which has been removed may be broken up and packed round the tendons in order to 
ensure firm fixation When the forearm is supinated the ivnst is dorsi-flexed by the weight 
of the hand, together wth that of any article placed in it, the finger flexor tendons are thus 
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tightened and the aiticle is grasped firmly When the wnst is flexed, either passively or by 
gravity in pronation, the tightening extensors open the hand This procedure is useful even 
when it IS necessary to move the forearm and wrist passively, but naturally it is best when 
pronation and supination are controlled actively 

Only one case has been seen where the hand was flail except for a single extensor of thf 
wrist This was due not to paralysis but to wounds, with destruction by anaerobic infectior 
and operative treatment of all the forearm muscles except pronator radii teres and the shoii 
radial extensor of the wnst The patient was treated by the tenodesis descnbed and although 
he could not pick up an article, because the hand had to be extended away from it in ordei 
to close the grasp, he could maintain grasp by active dorsi-flexion of the wnst whether the 
forearm was pronated or supinated When a tool was placed in the hand he could wield it 
with great dexterity 

If pronation and supination cannot be alternated, the finger flexors alone need be slung 
to the radius to form a hook, but this is better done with the wrist in greater flexion so that 
the tension of the sling, when weight-carrying, is increased If the flexor sling should stretch, 
or if contracture of the interphalangeal joints should develop, arthrodesis of these joints may 
be required This was necessary in only one case m this senes 

THE WRIST JOINT 

Arthrodesis of the wrist joint is sometimes helpful, but mobility is no less often of value 
Such mobility improves function after tenodesis, and it may reinforce the power of trans- 
planted tendons Before the wnst joint is fused — a step which is irretrievable — it should be 
made quite certain that stability is of greater advantage than mobility Arthrodesis can be 
earned out at any time, and even in the completely flail hand it should be kept in reserve 
as a final procedure A wrist joint which is somewhat lax can be partly stabilised by fixation 
of the flexor tendons, the extensor tendons, or both flexor and extensor tendons, to the radius 
and ulna 

When the first consideration in the treatment of a completely flail hand is its 
appearance, arthrodesis of the wrist joint may be advisable, together with arthrodesis of any 
finger joint which is so contracted as to make it difficult to put on a glove The thumb should 
be stabilised in abduction by an inter-metacarpal bone-strut If the mid-position of the 
forearm is established, and the elbow is stabilised by postenor bone-block as descnbed below, 
the first interosseous space and its metacarpals provide a surface upon which to balance or 
support such articles as, for example, a tray which may be held in the other hand 

THE FOREARM 

The position of the forearm is important, especially when the hand is flail or imperfectly 
controlled Unless well controlled, the neutral radio-ulnar position is seldom of value the 
hand tends to drop into ulnar deviation, and the palm lies in a useless plane In most patients 
with a flail hand, full supination is better than the mid-position it offers the most useful 
sling , if there has been tenodesis the function is best , and the palmar aspect of the hand is 
presented for carrying Nevertheless if, in consequence of contracture, the wnst is still in 
flexion, the fully pronated position should be chosen with the fingers formed into a claw by 
which objects may be earned in the hook of the fingers \^Tien appearances alone are 
considered the mid-position is the best Correction of the position of the forearm can 
be secured readily by cone rotation-osteotomy of the radius in the upper half 

THE ELBOW 

' No matter how good the hand or shoulder may be, an upper limb which hangs in fi^ 
extension at the elbow joint is seriously incapacitated Active flexion is sometimes possib e 
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by tlie flexor and extensor muscles of tlic forearm, and l)y the supinator longus, but only 
after the joint has been flexed passively to a degree which vanes m accordance with t it 
po\\er of these muscles It is well known that such flexion can be initiated, and the 
mechanical advantage of the muscles improved, by transposing their origins to a higher level 
of the humerus (Stemdler lOdfl) The two defects of this operative procedure arc 1) power 
IS seldom sufficient to permit carrying even modeintc^eights , 2) an overacting triceps, tiic 
weight of the forearm, and more especially the effect of weight-carrying, tend gradually to 
extend the elbow and thus stretch and weaken the muscles which have been advanced For 
such reasons, this author, m 1031, placed a bone-block behind the elbow by uhich to pnmde 
initial flexion and permit weight-carrying in front of the body Since that time the procedure 
has been carried out in a number of patients with limited power of elbow flexion, and in manj 
m whom there was no power of flexion wliatever 

Posterior bone-block for flexor paralysis of the elbow — The operation offers manj 
advantages Weight can be borne m front of the bodj , in tlie hook of a tenodesed hand, on 
the palm of a hand with arthrodesis of the wrist, or on the forearm Furthermore, the forearm 
can be flexed, passively if necessary, to place the hand on a table or bench E\en more 
important, the forearm can still be put in contact with the upper arm or chest wall, out of 
harm's way in a crowd, a position which is impossible after arthrodesis of the joint Indeed 
the operation has proved so useful that it is greatly preferred to arthrodesis except m special 
cases where the hand and shoulder are strongly controlled and the patient’s work demands 
a perfectly stable, ngid, and painless joint Of all procedures earned out in these se\ erely 
paralysed limbs, this operation seems to have provided the greatest advantage It has been 
performed on twenty-one occasions in eleven patients with residual paralysis after polio- 
myelitis, and in ten patients with brachial plexus mjunes In nine, the hmb was completel}' 
flail, m two, the long head of the tnceps was also transplanted to the radius m front, and m 
two others the flexor ongms of the forearm were advanced up the humerus It is not advised 
in young children because it may possibly cause disturbance of bone growth, and because 
the best position of the joint may not be maintained 

Technique of the bone-block operation for flexor paralysis of the elbow — The position of 
flexion at which the block is placed depends upon several factors the function m the hand, 
the range of active flexion which is possible, the control of the shoulder, and the occupation 
which the patient may have in mind The operation is easy, but it does not suffice to do 
no more than fill up the olecranon fossa The joint is exposed on its postenoi aspect by a 
curved incision, thus avoiding a mid-hne wound which is liable to gape when the elbow is 
flexed ^ The triceps is split and retracted The tip of the olecranon process is removed in 
order to give a more broad surface for contact with the block With the elbow flexed to the 
^predetermined angle, a transverse incision is made across the trochlea by which to mark the 
distal limit of the block, and the elbow is fully flexed A transverse channel is cut m the 
trochlea, extending to its lateral walls , the central part is removed up to the olecranon fossa 
The fossa is denuded and its upper lateral walls elevated A cortical graft, two and a half 
inches long and half an inch wide, is removed from the tibia and as much as is necessary to 
fit the transverse channel is driven m, with the cortical surface distally Excess of bone is 
placed vertically, above this, into the olecranon fossa and humeral medulla The tnceps is 
sutured, the wound closed, and the hmb put up m a position of comfortable flexion 

One patient, whose hand was almost normal, but whose elbow and shoulder joints were 
flail, had been advised to have arthrodesis of the shoulder After a bone-block operation on 
the elbow he found that the limb was so useful that further operative treatment was dechned 
He preferred mobility of the shoulder to any gam m power which might be conferred by 
arthrodesis For five years he has worked in a warehouse, carrjung heavy loads and pushing 
wheelbarrows One other patient mth similar disability, who was treated m the same way 
has also declined arthrodesis of the shoulder 
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On two occasions, when the long head of the tnceps was the only active muscle in the 
imb, a bone-block operation at the elbow was combined with transplantation of the tnceps 
to the front of the radius In each case the transplant worked well m accordance with the 
available muscle power In two other cases, pectoralis major was inserted into the biceps 
no advantage was gained, but it may weU be— smce good results have been secured from 
this transplant by other surgeons — that the failures were due to faulty technique 

THE SHOULDER 

Arthrodesis of the flail shoulder joint is sometimes advisable m order to transmit to the 
humerus the power of such muscles as are still capable of active control of the scapula 
Moreover, even when there is little or no such power, it is often necessary to stabilise the 
limb in order to prevent internal rotation and loss of forward projection of the forearm 
which has been gained by an elbow block 

Since arthrodesis of a joint is almost irrevocable it should not be advised until it is quite 
clear that the advantages outweigh the disadvantages In the case of the shoulder joint 
many women prefer to keep mobility, despite paralysis, so that it may still be possible to 
raise the limb passively and thus use the hand m dressing, washing, and arranging the hair 
The cosmetic appearance is certainly better when the limb can swing, and the shoulder be 
carried squarely, which is not possible after arthrodesis Some of these considerations apply 
equally to men , and provided that function of the hand is good, a flail shoulder is not a senous 
disadvantage m many occupations Arthrodesis is not advisable, therefore, in children whose 
future occupation cannot be foretold For many occupations such arthrodesis is a disadvantage 
If it IS decided that the paralysed shoulder joint should be arthrodesed, care should be 
taken to avoid the wide degree of abduction which is sometimes recommended If this is 
more than can be accommodated easily by scapular excursion, the weight of the limb when 
it is adducted stretches and weakens the scapular muscles and causes aching m the cervical 
region Similarly there should not be too much external rotation, it is seldom necessary to 
provide more than clearance from the chest wall 

Contrary to common practice, arthrodesis of the shoulder joint should be the last major 
procedure in the treatment of a paralysed upper limb The ease of performance of more 
distal operations, and the comfort of the patient after such operations, is very much greater 
if the shoulder joint is freely mobile 


TWO CASE REPORTS 

T H J ( 1932 ), aged thirty- two years — First seen three and a half years after sustaining 
complete left brachial plexus paralysis due to a motor-cycle accident The plexus had been 
explored soon after injury He had fair scapular control Below the shoulder there was 
no power whatever except for a flicker in the flexor profundus of the index finger The arm 
dangled at the side, it was blue and cold, and it ached so badly that he demanded amputation 
After ten months of intensive physiotherapy, good power was regained in the flexor muscles 
of the fingers and fair power in the flexor muscles of the wrist There was no recovery in any 
other muscle group Operative treatment 1) The thumb was stabihsed in forward abduction 
by a bone-strut between the first and second metacarpals The metacarpo-phalangeal joint 
was arthrodesed 2) The forearm, which was fuUy pronated, was turned to full supination 
bv cone rotation-osteotomy of the radius so that gravity could, to some extent, aid extension 
nf the fingers and permit weight-carrying in the palm by the wnst flexors 3) A bone-b oc 
was placed behind the elbow with the joint at an angle of 110 degrees 4) The shoulder w^ 
arthrodesed in 40 degrees of abduction, no more abduction than this was justified by 
nower which was available In 1934 this patient secured a job as a bus conductor m a rur^ 
Lvice Ten years later, m 1944, he was still doing his work satisfactonly He uses th 

paralysed limb to hold his ticket rack 
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J S (1942), aged twenty-five yeais — lorst seen fnc years aftci brachial plexus paral 3 'sis 
The plexus had been explored Apart from a little sc<ipular control, slight power in the long 
head of triceps, and a flickei of movement m^lic index finger flexors, the limb dangled by 
the side, flail, blue, and cold, with the forearm fully pronated and the WTist and fingers 
contracted m flexion It. ached so much that he insisted on amputation Much persuasion 
W'as necessarj'^ before he w'as walling to submit to rcconstnictivc surger}' Operative treatment 
1) A bone-block w'as placed behind the elbow' W'lth the joint at a right-angle 2) flic long 
head of triceps w'as detached fiom the olecranon and transjflantcd to the radius in front 
3) The shoulder joint w'as arthrodesed in slight abduction d hese simple procedures improved 
the function of the limb so much that he secured work as a stcnciller in a steel works, carrj'ing 
his paint pot m the hook formed b}' the contracted fingers Pain disajijicarcd and the 
circulation of the limb improved 


CONCLUSIONS 

After brachial plexus injuries, and other forms of paralysis of the ujiper limb, even when 
residual paratysis is very grave indeed, and even w'hcn the limb is almost flail — a forearm 
W'hich can project forw'ards by the construction of a bone-block behind the elbow, w'lth 
arthrodesis of the shoulder w'hen necessary, a hand w'lth fingers in the form of a claw and a 
thumb W'hich opposes them, and a w'nst w'hich maj' perhaps be arthrodesed, but which still 
better can flex or extend w'hen the forearm is pronated or supmated, together with the wise 
use of such muscles as are likel 3 ' to gam function , ma 3 ' enable a patient to do ver 3 ' much more 
than he can with an artificial limb 
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ARTHROPLASTY OF THE KNEE JOINT 
Late Results 

J Edou.^kd Samson, Montreal, Canada 

Arthroplasty of the knee joint has not yet won general favour It is charged vath failure 
to fulfil the hopes that were expected of it, namely, the attainment of perfect stabihty uath 
sufficient and painless mobihty Consequentlj'^ many surgeons resort to it only m cases of 
absolute necessity However, the author’s expenence (1931, 1936) has been favourable, and 
the operation has been performed more than a hundred times for ankylosis, destruction of 
articular surfaces, and acquired or congenital deformities Seventy-two patients were 
operated upon between 1924 and 1941 which gives sufficient matenal by which to judge 
the merits of the method 

Fort 3 '-three of these patients, twenty-eight women and fifteen men, have been 
re-exammed recentl}^ Arthroplasty of both knees was performed in four cases and 
arthroplasty of the same knee twice in three, wffiich accounts for a total of fifty operations 
in fortj^-three patients This stud 5 ^, and the statistics, refer to the number of operations 
and not to the number of patients 

Technique of operation — Certam details of our operative technique require emphasis 
The same simple operation w'as used in all cases It is important to remove the tibial and 
femoral surfaces freel}^ and to retain in the middle of the tibial surface a ndge of bone 
1 5 cm wnde, wffiich is introduced into the intercond 5 dar groove shaped to receive it An 
attempt is always made to presence the collateral ligaments, particularly the medial ligament, 
so as to prevent excessive lateral mobihty There has ne^er been need to lengthen the 
patellar tendon, and only once has a patella wffiich was very thick and mis-shapen been 
emoved This case is not included here, but the immediate result w'as well below the average 
The patient could neither brace his knee activety, nor lock it when beanng weight A free 
flap of fascia lata, about 15 cm b)'’ 10 cm in size, is used to cover the cond 3 dar surfaces, and 
it extends to the upper hmit of the suprapatellar pouch A few' 3 'ears ago cellophane was used 
in tw'o or three cases instead of fascia, it w'as either discharged spontaneousl 3 ’' or had to be 
removed on account of the reaction it provoked 

At first, private patients received passive ph 3 '^siotherap 3 ^ after operation (diathermy, 
massage, etc ), w'hile pubhc w'ard patients received no treatment other than active exercise 
of the quadnceps and forced mobdisation under anaesthesia Some fourteen years ago, these 
two groups of cases w'ere compared, and we found no difference in the late results Passive 
treatment has, therefore, been discarded Infiltration of the knee w'lth novocaine, enabling 
the patient to move the joint easily and wnth less pain, has proved useful Many of our 
patients received one to four mobilisations under anaesthesia w'lthin three or four months 
of operation This mobihsation, cautious and slow', w'as not earned beyond 20 to 25 degrees 
at an 3 ' one time ]\Iechanotherap 3 ', bathing and earty resumption of w'alkmg have also proved 

ver 3 ' useful 

In four cases, aU w'omen, arthroplasty has been performed on both knees, but none 
mcceeded in mobilising the second joint The effort needed for recover^' from a second 
nearthrosis w'as be 3 'ond the capacit 3 ' of the patient the bilateral operation has, therefore, 
been given up A second arthroplasty of the same knee has been performed in three women , 

reankylosis follow'ed in tw'o ^ mo 

The patient’s age is important It is generall 3 ' w'lse to W'ait until the age of tw'ent 5 ' 

voung patient forgets too soon the promises of full co-operation W'hich he onginally made in 
Ills desire to regain mobiht 3 ' of the stiff joint The patient must be told of the pain he wi 

* Paper icad at the Joint Meeting of the Canadian, ButisJi, and Ameiican Orthopaedic Associations in Quebec 

June 1948 
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* In this table three cases in which a second 
arthroplasty of the same knee was performed 
(tuo of uhich resulted in reankylosis) are listed 
once only Thus there are 47 and not 50 results 


P =Poor 


I Grading Ex = Excellent, F = Fair 
s Absorption of lateral condyle 
3 Severe pain in hip joint 
* Excellent for five years Late result poor 
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have to suffer for a fairly long time, otherwise he loses courage, abandons the 
and holds the surgeon responsible for the lack of success 


treatment. 


Nature of ankylosis for which arthroplasty was performed— Among the forty-three 
patients, the causes of stiffness of the knee were gonococcal arthntis, 16, acute arthntis 9 
acute suppurative arthntis, 3, polyarthntis, 6, osteomyelitis, 1, tuberculosis, 2, chronic 
hypertrophic arthntis, 2 , fracture of the head of the tibia, 2 , and unknmvn, 2 It appears 
that bony and fibrOus ankylosis respond equally favourably to arthroplasty In the case of 
osteomyelitis, suppuration took place and ankylosis recurred Oftentimes we were amazed to 
find that a patient whose new joint appeared m radiographs to be disorganised leads 
nevertheless a fairly normal life 



Fig 1 Fig 2 Fig 3 


Eight years after arthroplasty for bony ankylosis of the knee joint Despite ' the appearance of 
anarchy" in the radiograph (Fig 1) the function is excellent, there is 90 degrees of movement and 

the patient leads a fairly normal life 

Results — The results of fifty arthroplasties performed m forty-three patients are shovm in 
Table I The}^ ma}'' be summansed thus 

Excellent — with a range of flexion movement to between 45 and 90 degrees, and a stable 
and painless joint — twenty-six (52 per cent ) 

Fair or Pool — ^including those who gained less than 45 degrees of movement (though mth 
a stable and painless joint) and those m whom there was reankylosis, lnstablht5^ or 
persistent pain — twenty-one (48 per cent ) 

Summary — ^These statistics show that some movement was gamed, vnth good stability 
and painlessness, in thirty-five of the fifty operations (70 per cent ) and that there was 
failure, with reankylosis, instability, or persistent pain, in fifteen (30 per cent ) 

CONCLUSIONS 

1 Arthroplasty of the knee is a worth-while operation 

2 When performed under aseptic conditions it carries no important nsks 

3 Ankylosis of gonococcal origin seems to be the most frequent of all indications 

4 In polyarthritis one must be certain that the disease is quiescent before operating 

5 Osteomyelitis and tuberculosis, however long inactive, are contra-indications 

6 The musculature controlling the knee must be healthy 

7 The co-operation of the patient is indispensable 
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^ aktiikoplastv of the knee 

A Follow-Up Sludv 

1 b Srn n and Pnn ir ( 1 kooi, Mi mimus, Iinmssii 

/ mill the CiiiiifMI Unne, '^triiij’lni 

In this papci the results of .i follow-up study of fastial ailliroplaslu s of (lie kiue joint 
w’lnch ha\c been pcifoimcd at the Canijibell Clinic aic piescnlcd, together with generalisations 
regarding the operation which from our c\pcncncc seem justified Ankylosis of the knee is 
not a crippling deformity and for this icason most orthopaedic surgeons agree that a knee 
w'hich IS stiff m good functional jiosition is preferable to the uncertainties of arlhreiplast} 

It IS the authors’ opinion, based upon tins stud\ , that m propcrlj selected eases arthroplastt 
of the knee offers a practical method of relief from a disabling deformIt^' w'liich is a constant 
source of annoyance and embarrassment, jiarticularly m women In such eases, the patient 
should have a reasonable expectation of obtaining 1) bctw’cen GO and 00 degrees of active 
movement wath adequate muscular control, 2) snflicient stability to jiermit ordinart actnil} 
wathout the use of external support, 3) no pain, or pain of such minor degree as not to limit 
an average day’s w'ork in occupations other than those invoK mg manual labour 

INDICATIONS FOR ARTHROPLASTY OF THE KNEE 
Arthroplast}’’ is indicated in patients with fibrous or bonj ankjdosis of the knee, betw'een 
the ages of bone matunt}' and fifty years, wdio are not required to perform manual labour 
and in whom the ank 5 dosis is the result of 1) acute infective arthritis of haematogenous 
ongin, 2) suppurative arthntis from punctured w'ounds or open fractures, the infection 
having been limited to the joint and unassociated wuth osteomyelitis, 3) trauma foUow'ed b)'' 
incomplete painful ank 3 dosis or complete ank)dosis, w'herem the bony components of the 
joint are not matenallj^ disturbed 

Formerly, most arthroplasties w'ere performed for ankjdosis from acute infective 
arthntis, usually of a gonorrheal nature, or punctured w'ounds of joints Recent advances 
in the treatment of acute infections b}'^ sulphonamide drugs and antibiotics has considerably 
reduced the incidence of ankylosis from these sources 


CONTRA-INDICATIONS TO ARTHROPLASTY OF THE KNEE 


Arthroplasty is contra-indicated when ankylosis of the knee is incident to, or associated 
with 1) multiple rheumatoid arthntis, 2) tuberculosis, 3) osteomyelitis, either haematogenous 
or associated with open fractures, 4) obesity, 5) osteoporosis Although we still advise 
arthroplasty of the knee for certain severely disabled patients with multiple ankyloses from 
rheumatoid arthntis, the purpose of the operation is not the same, nor do we expect as 
good results as in the favourable group Osteoporosis provides a poor type of bone for the 
reconstruction of a weight-beanng joint Erosion and absorption of the articular surfaces 
often cause instability, and valgus or varus deformities The operation should be 
postponed, and active weight-beanng encouraged, until recalcification is adequate 

One hundred and seventy-six fascial arthroplasties of the knee wure performed by 
vanous members of our staff before 1947 In the beginning, the indications and contra- 
indications were not clearly understood, and the operation was performed upon many patients 
who, to-day, would not be considered suitable subjects Such cases have been excluded from 
this study, not with the object of improving end-result statistics but simply because they 
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did not contnbute to the solution of the fundamental problem — that is to saj?, the value of 
the operation in the t3^pe of case which we now regard as appropnate for fascial arthroplasty 
The earty arthroplasties, wherein chromicised pig’s bladder was used, were failures Of 
four cases in which a single fixed \utallium mould was placed over the lower end of the femur, 
only one was successful The patients in these two groups are not included in the present 
review The failures after the use of the \atallium mould are explained by the fact, as shown 
by Smith-Petersen, that if a foreign body mould is to function satisfactonly it must be freely 
movable vuthin the joint, fixation to either articular surface defeats the purpose of the mould 
In the four cases in question, an active fibrous tissue and bony irntative reaction took place, 
the free surface of the mould becoming partly covered uuth a pannus-hke formation of new 
bone It u^as hoped that early removal of the mould might terminate this reaction, but in 
onlj^ one of the four cases was the process arrested before ankylosis recurred 

The development of a satisfactory mould should increase the number of good results 
in that group of cases in which we now consider that arthroplasty of the knee joint is 
indicated, and perhaps mden the scope of the operation to include a large group of patients 
uTth ank}dosis of the knee due to rheumatoid arthntis 


BIOLOGICAL AND ADAPTIVE CHANGES AFTER ARTHROPLASTY 

Our expenence with fascial arthroplasties of both hip and knee joints has led us to the 
conclusion that certain biological and adaptive changes are constantly taking place, so that 
one can never say that an end-result has been achieved Nevertheless, follow-up studies 
hai'-e shoum that, after fascial arthroplasty of the hip joint, function usualljr detenorates 
'' aduaU}/’ over a penod of j^ears, whereas, after arthroplasty of the knee joint, function reaches 
maximum after five to ten 5^ears and subsequentty remains remarkably stable For this 
eason, a follow-up penod of at least five years is believed to be necessarj?^ for proper 
estimation of the functional results 

In mew of the fact that many real or apparent failures manifest themselves wthm 
the first five j^ears, a conscientious effort has been made to trace by correspondence or 
re-exammation every patient who had a fascial arthroplasty and who was considered suitable 
according to our present critena Of the patients in this group, sixtj^-five were traced for 
five or more years after operation, one hundred and eleven were not traced, or were 
considered unsuitable 

The pathological processes responsible for ankylosis in the sixty-five suitable cases were 
of three t5i'pes Neissenan infection , haematogenous infection other than Neissenan suppurative 
arthntis, and traumatic arthntis Until recent j'^ears, gonorrheal arthntis was the most 
common cause of monarticular ank3dosis, and the mfection was never reactivated at the time 
of operation If the etiological factor was a blood-borne mfection other than gonorrhea, the 
pathological process was classified as infective arthntis Ankylosis from suppurative 
arthntis includes those cases in which the infecting organism, usuallj'^ the staph3dococcus or 
streptococcus, was introduced directly into the joint by a penetratmg wound or surgical 
arthrotomy In this group, the articular cartilage was destroyed rapidly, thus giving nse to 
early ank3dosis Injury wthout infection, except m the elbow, is seldom responsible for 
complete ankylosis Nevertheless, arthroplasty is often indicated for the relief of pain in an 
injured joint with incongruous surfaces, or one in which movement is blocked because 
of comminution of the articular surfaces 


SURGICAL TREATMENT 

The CampbeU technique of arthroplasty of the knee has been employed o'-dusively m 
this eroup of cases Some of the fundamental pnnciples which experience has prove 
sound are 1 ) The simplest type of hinge joint should be constructed, with single broad 
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Case 1 Radiograph twenty-three years after artliropi isty of knee 




E G I 


D E — Weight-beanng F, G — Ascending stairs H I — Descending stairs 

in extension and flexion in normal stride in normal stride 

Fig 1 

Case 1 Fascial arthroplasty of the left knee for bony ankylosis due to 
acute infective arthritis re-examined twenty-three years after operation The 
radiographs are shown above There is 70 degrees of movement from 180 
to 110 degrees {'\. B C) The knee is stable and free from pain (D E) 
The patient can go up and down steps normally (F G H, I) and she can 
nalk eight or tea miles a daj 
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femoral and tibial condyles The formation of a tibial spine (Putti) or a wedge-shaped femoral 
condyle (Haas) increases the hkehhood of incongruity of the articular surfaces, smce they 
require that nature shall accomplish by adaptive processes a relationship between the articular 
surfaces which can be achieved at operation 2) The extensor mechanism should be disturbed 
as httle as possible, hence, division of the quadnceps tendon or detachment of the insertion 
of the patellar tendon is unwrse Adequate exposure may be obtained ivithout either of 
these procedures 3) Sufficient bone should be removed from the postenor parts of the 
femoral condyles to permit free movement of the tibia well up into the pophteal space 
4) In ankylosis of one-half the joint, the other half being relatively normal and -with 
intact articular cartilage, a hemi-arthroplasty hmited to the ankylosed side is contra-indicated 
Vlhthout exception, this procedure has been a failure 5) The use of a fascial covenng of the 
new joint ma}'’ not be necessar}^, but it is of value in keeping the bone surfaces separated 
until thej'' arq covered with fibrocartilage 6) The ultimate stabdity of the joint depends 
upon a) mde v^eight-bearing surfaces of the tibia and femur, b) lig 3 .iTientous and muscular 
support The collateral hgaments and joint capsule should be stnpped carefully from the 
bone and presen'-ed The cruciate hgaments, if present, must be sacnficed 

RESULTS OF ARTHROPLASTY 

The reconstruction problem and the operative technique are identical in fibrous and bony 
ankjdosis The practical value of an arthroplasty to the patient must be judged by the function 
obtained One can form a true estimate of the functional capacity only by observing the 
patient ivalk, and go up and doivn steps, and by knowmg how well the joint withstands the 
demands of an ordinary day’s work Pnnted words and tables cannot convey this information , 
even the moving pictures which accompanied presentation of this article were inadequate 
to demonstrate the satisfaction which 70 per cent of these patients denved from the 
operation The estimate of results was based upon the range of movement, stability, 
position of the knee in extension, and the amount of pain which the patient expenenced 
vuth average use of the knee 

Range of movement — An arthroplasty of the knee is most efficient and durable if the 
range of movement gained is between 70 and 90 degrees (from 180 degrees to between 110 
degrees and 90 degrees) Movement beyond 90 degrees may produce instability Sixty 
degrees gives a good functional joint, except for going up and down stairs Movement of 
40 to 60 degrees is considered fair , patients vuth this range can walk without a hmp and sit 
in a chair vuthout being conspicuous If movement is less than 40 degrees, the result is 
regarded as poor Nevertheless, all patients in this group who failed to obtain the maximum 
range of movement preferred even the hmited range to a stiff joint, and none wished to be 
depnved of the mobility which had been gained Analysis of the sixty-five cases showed 
that the range of movement was 60 degrees or more in half the cases (Table I) 
Stability— Stability is both an anatomical and a functional equation Good stability is that 
degree which permits ordinary activity Most patients in this study had a httle increase in 
lateral or antero-postenor mobility when the joint was flexed , but all had good stability in 
extension with the quadnceps contracted In those who were regarded as having fair stabihty 
there was some definite abnormal mobility and the joint was incompletely stabilised by 
quadnceps contraction These patients found it necessary to be careful while walking, but 
rcQuired no external support Patients who complained that their knees often gave 
md those who had such abnormal mobility as to necessitate external support were regar e 
as htrg poor stabrhty On ttas bas.s ,t svas found that two-thtrds of the c«es gamed 
frnnd stability in one-third there was fair or poor stability or reankylosis ( 
T,lme“lhen we.gh.-bean„g-The postfon of the extended hnees - 
shotted noinial alignment in half the cases, some valgus deformity in near j o 
vanis or rccun'atum in a few cases (Table HI) 
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Pam It was interesting to observe how few patients had jrain i here was often considerable 

of tho ,o,„t , ood such urcgulanty of the articular surfaces u as 

Lonstrated, uot only on physical but on radiographic f 

have expected movement of the knee to be extremely painful As shown in 1 able I , however, 

pain was no real handicap 


TABLE I 


RaNGF or WoVLMENT AFTER 
Arthroplast\ 



Cases 

Good (60° or more) 

Fair (60° to ii0°) 

Poor (40° or less) 

Reankylosis 

16 S5 4 % 

12 US 6% 

9 13 8% 

8 12 3% 

65 100 0% 


TtBLE in 

Weight bearint tLiGSMENT after 
Arthropl\st\ 



Cases 

Straight 

Valgus 

Varus 

Recurv atum 

Not included (reank\ losis) 

32 49 0% 

19 SOOTo 

2 3 0% 

8 12 0% 

65 100 0% 


JABLE II 

Stauiiiti oi Till Km 1 aitir 
ARTHROI’I AST'i 


j Cases 

Good 

Fair 

Poor 

Rciank\losis 

1 44 67 7% 

1 8 12 V'a 

1 n 7 7% 

1 8 12 3% 


1 65 ion 0% 

Pain 

TABLE I\ 

AFTER \RTHR0IL\STA 

Cases 

None 

Slight 

Moderate 

Reankylosis 

22 34 0% 

27 41 4% 

8 12 3% 

8 12 3% 


65 100 0% 


TABLE V 

Results of Arthroplasta of the Knee 



Cases 

Good 

29 

44 6% 

Fair 

17 

26 2% 

Poor 

6 

9 2% 

Failure 

13 

20 0% 


65 

100 0% 


COMPOSITE ESTIMATE OF RESULTS 

Patients who were regarded as having gained a good result had a range of movement of 
60 degrees or more, slight or no pain, adequate stability, and a good weight-beanng position 
oi the joint Those with fair results had from 40 to 60 degrees of movement, with or wuthout 
moderate pain, adequate stability and a good weight-beanng position The results were 
considered to be poor in patients who had less than 40 degrees of movement, or in whom 
there was instability, or a faulty weight-beanng position of the joint The operation was 
classified as a failure in those who had recurrence of ankylosis or for whom surgical reankylosis 
was necessary because of instabihty and pain (two cases) 

It IS appreciated that the personal equation of the examiner is an important element 
in final estimation of results A sincere effort has been made to assess accurately the results 
of the fascial arthroplasties of the knee which we have performed in the sixty-five cases 
considered suitable for the operation These results are shown m Table V 
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Case 2 Radiographs twenty-one years after artliroplasty of knee 



Range of movement from 180 to 100 degrees 


Fig 2 

Case 2 Fascial arthroplasty of the left knee for bony ankylosis due to acute 
mfectivc arUmtis folloved-up trventy-one years after operation The 

m.stabilitv and no pain 


SUMMARY 

I Arthroplasty of the knee jomt should be performed only tn carefully selected cases 
Cntena for the operat.on “e ^ttaed 

! To'nTw per' enf whose JtolJ or functronal results were classed as poor. 

— Wi-ch had been smned - ,3t hve years 

s “ss-— ■» -• >” 

,„s been reduced by the 
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^0 




A B 


Case 3 Weight-bearing on affected limb sho^\lng stability 



CD E 


Range of mo^eme^t fiom 180 to 90 degrees 
Fig 3 

Case 3 Fascial arthroplasty of right knee for fibrous ankylosis due to acute 
infective arthritis follow ed-up fifteen years after operation The radiographs 
are above There is excellent stability (A B) and movement from 180 to 90 
degrees (C D E) This patient did not secure the maximal range of 
movement until ten years after operation 

DISCUSSION 

Sir Reginald Watson- Jones (London, England) — I feel sure that the reason I have been invited to discuss 
these papers from tw o famous clinics — the Campbell clinic, and the clinic of Dr Samson in Montreal — must 
be that I am know n to be a staunch exponent of arthrodesis rather than arthroplasty of the weight-bearing 
joints It IS all very well for a patient who has been subjected to arthroplasty to sit in a chair and 
demonstrate movement — but can he walk ten miles and can he jump from a five-barred gate? These 
are the criteria which I demand and no doubt it was thought wise that discussion should be sought from 
an unbeheier I would admit at once that whereas complete success in arthrodesis of the ankle joint 
depends on free mobility of the subastragaloid and mid-tarsal joints and whereas success in arthrodesis 
of the hip joint demands free mobility of the pelvis and of the opposite hip so that the arthrodesed joint 
does not appear to be stiff at all arthrodesis of the knee joint causes obvious stiffening which cannot be 
concealed No neighbouring joint is available to take over function and the disability is indeed very great 
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amputation and an artificial limb to complete stiSness of 
the knee joint If there ever m as indication for arthroplasty of a v eight-bearinn mint it n h f ^ 

Of arthroplast^f the kteTori^^n^ni^^^ 

of axthroplastj^ of the hip ^^^len the purpose of a mobilising operation is to gam mo^lnt 
irection, as m the case of the ball-and-socket joint of the hip it can be secured uith relative certainh 

interposition of a metal cap of rounded shape 
en 1-5 purpose of operation is to secure free movement in one direction and perfect stabilitv5n 

e o her the problem is entirely difierent It must be acknou ledged that success in operative mobilisation 
of the hip joint-hmited as it may be-has not jet been equalled or even approached bTop St v 
procedures vhich hope to achle^ e stable mobilisation of the knee joint operative 

The careful studies of Dr Boj d Dr Speed Dr Trout and Dr Samson must lead us to one conclusion 
en in the hands of these great experts and even m carefully selected cases— selected not only by reason 
of the tj-pe of ankj losis and the ability of the patient to co-operate in difficult and painful after-treatment 
but also b% reason of the hmited activities vhich the patient proposes to pursue— no more than about 
oO per cent of cases are successful There can be no doubt that this procedure is still in an experimental 
stage It IS most important that the pioneer work of the Campbell clinic should continue and we hope 
that Dr Samson s results uill be recorded in e\en more accurate detail But uhen it is recognised that 
after careful selection and m the hands of experts, success is to be expected m no more than about half 
the cases, is it not u ise for those of us u ho are less expert and less experienced to hesitate ^ 

IMj ou n practice has been to resen e arthroplasty of the knee joint for patients u ith multiple ankyloses 
— ank^ losis of both knee joints and ank^ losis of the knee and hip joints of the same limb I am quite 
prepared to behe\e that some day the pioneers will prove a much wider application than this, but 
meanwhile, consenatism mai be justified We know the limitation of arthrodesis but at the same'time 
w e are sure of its success and it is not e\ erj' patient who is prepared to accept the pain of operation and 
the discomfort of after-treatment without some definite promise of the end-result which is to be achieved 
Are we, as jet in a position to make such promise for arthroplasty of the knee joint’ 

Di Joseph Fieibeig (Cincinnati Ohio) — I wash to show the records of a patient fifteen j^ears after 
arthroplasty of the knee for ankylosis due to acute infective arthntis after compound fractures of the upper 
third of the tibia, associated with extensive thrombo-phlebitis of the limb In 1933 an arthroplasty of 
the Campbell type, which I have long preferred, was performed This man is now fortj-one j'ears old 
and he is still plajing tennis There is SO degrees of painless stable movement He is more than 
enthusiastic about his knee joint The excellence of the result is showai in these slides I havm a number 
of other good arthroplasties of the knee but this particular case is presented in order to show that when 
carefullj done, and in well-selected cases the operation is well worth while 

Dr Maihe) Cleveland (New York) — We are impressed with the movies which have been assembled 
bj Dr Speed they show beautiful end-results Dr Samson s end-results too, are impressive But when 
voii consider that Dr Speed is reporting no more than one-third of all knee joints in which arthroplasty 
has been attempted, discarding two-thirds for vmrious reasons, and that less than 50 per cent of those 
which are reported have yielded good, or better, results I believe that we must pause for a word of caution 
Tins operation may be a booby-trap for the unwarj^ surgeon Having served as consultant in the Armed 
Forces, and havung all too often observ'ed the enthusiasm wuth which a jmung man maj' be led into trouble 
bv the written word, I believe that it would be wise for Dr Speed and Dr Samson to stress the difficulties 
and perhaps talk more about the possibilities of failure than about the beautiful results which are all too 
infrequent I hope that both these authors will indicate the pitfalls and the dangers which are inherent 
in these surgical procedures, as well as the advantages which may be gained when there is satisfying 
success Perhaps at another time they will show us moving pictures of one or two of their ffiilures 
Dr Hat old Boyd (IMemphis, Tennessee, for Dr Speed)— I am sorry that the absence o Dr Spee 
Hawaii has made it impossible for him to reply in person Sir Reginald does not favour arthropHsty of 
Uie kL joint because patients are not able to run ten or twelve miles and jump from five-barred gates 

‘ ni arlhroplasty’ The problem was presented to „„ doubt that in 

was believed 


me piuui>-.*i We have no aouot rnav 
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INTRATHORACIC DISLOCATION OF THE HUMERUS 

Esmond F West, Adiiaide, Ausrianv 

riom tfic Oilhopacdic Dcpailmciil of the Ro)iil Ulrlnidr lio'^pital 

The patient was a C]D»esc man aged t\vent 3 ^-scven years, he was a carpenter cmploNcd 
in boat-buildmg At the time of the accident, in September 1045, he was using a brace and 
bit and standing on a plank at the side of a boat, which w'as on an elevated stage 1 he 
plank gave w'aj and he fell to the ground, a distance of approMinatcly twent} feet Ills 
outstretched nglit arm struck another plank as he fell, and he then fell on to tlic outstretched 
hmb There were no other iipunes except to the right shoulder 1 he medical attendant who 
was called found that the limb was projecting horizontally from tlie bod\ and the patient 



Fig 1 


Intrathoracic dislocation of the humerus The surgical neck of the humerus was gripped betii een 
the third and fourth ribs When it was pulled out of the chest cavity, the sensation i\as that of 

extracting a large cork from a bottle 


resented any movement He was admitted to hospital four hours later There w as obt lous 
prominence of the acromion process and downward displacement of the head of the humerus 
Surgical emphysema was present over the whole of the antenor chest wall No nerve lesion 
could be detected Radiographs showed that the head of the humerus was displaced from 
the glenoid cavity and laj^ inside the thoracic cavity, the surgical neck being gnpped between 
the third and fourth nbs (Fig 1) A large fragment had been avulsed from the greater 
tuberosity and remained approximately in its normal position 
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Honzontal traction was made on the limb under aeneral anaesthesia Tha basa r n, 
humerus was felt to slip out of the chest cavity, the sensation was“t„ th^t^cw 
arge cork from a bottle When the hmb was brought to the side the head of the humeru! 
eturned to the subcoracoid position and was quite easily replaced in the glenoid cavity bi 
Cocher s method (Fig 2) The hmb was bandaged to the side for four weeks, after whilh it 
as graduaUy brought up into abduction Active movements were encouraged and the final 
result was satisfacto^ A fuU range of rotation was regained, but abduction was limited to 
a httle beyond the honzontal on account of displacement of the fragment of the greater 
tuberosity He returned to work as a carpenter six months after the date of injury 



Fig 2 

After applying traction, the hmb w^is brought to the side The head of 
the humerus returned to the subcoracoid position and ivas replaced 
easily in the glenoid by Kocher’s method 


A search of the hterature has failed to reveal any record of a similar displacement of the 
humeral head in cases of dislocation of the shoulder joint It is believed that xn forcibl} 
stnking the outstretched limb against an objoct, while falling vertically, violent abduction 
forced the humeral head through the lowest and weakest part of the capsule to the level of 
the third and fourth nb interspace, and that m falling on the outstretched hand he then 
drove the head of the humerus between the ribs into the thoracic cavity The pleura was 
injured — as evidenced by the surgical emphysema The greater tuberosity was doubtless 
avulsed by the supraspinatus tendon One of the remarkable features of the case was the 
absence of nerve injury It was also surpnsiHg that the dislocation was reduced so eas y 
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PREMATURE EPIPHYSIAL FUSION AT THE KNEE JOINT 
IN TUBERCULOUS DISEASE OF THE HIP 

W P\RKn, G S Colvin, and II G Ai mono, Livlhpooi , England 

The treatment of tuberculous disease of the hip in children lias not )ct reached the 
stage when useful recovery of joint function is a frequent end-result Brackett (B)24) urged 
that the first objectne should be the provision of a jicrmancntly safe and useful limb, 
and in girls, we would add, a graceful one Ihcse standards arc not achieved, e\en with 
quiescent disease and a soundly aiikylosed joint, if there has been arrest of limb growth at 
an early age As long ago as ISOh Sir Robert Jones estimated the frcqucnc) of this 
complication to be in the region of 15 jicr cent , but it was not until 1044 that Gill showed 
that it was caused by premature cjiipliysial fusion at the knee joint and drew further 
attention to the seventy of the dlsablllt^ 

This re\new’ w'as undertaken to determine the present incidence of jircmature epipinsial 
fusion in children who had been treated for tuberculous disease of the hip by prolonged 
conservative measures, and to studj' the relationshiji of this comjihcation to the disease, the 
changes W'hich precede and accompanj' premature fusion, and the possibilities of earlier 
recognition and prevention 

The patients w'ere treated at four hosjntals in the Lnerpool area Mder Hej Children’s 
Hospital, Liverpool Open-Air Hospital, Rojal Liverpool Children’s Hospital, and 
Wnghtington Hospital The stud}' included all patients with tuberculous disease of the hip 
joint who W'ere in-patients of these hospitals during 1947, except those m whom the disease 
first began after the age of fifteen }ears There were ninety-one diseased hips in nmet\ 
patients — forty-tw'o nght, forty-nine left, forty-seven male, forty-four female, w'lth a duration 
of disease varying from four months to tw'enty-two years In addition to general stud\ of 
the climcal and radiographic findings the examination included individual mensuration of 
the long bones, and X-ray films of both hips, both knees, and both ankles 

CLINICAL EVIDENCE OF PREMATURE FUSION 
The later stages of premature epiphysial fusion, so w'ell desenbed b} Gill (1944), 
Kestler (1947), and Ross (1948), are recognised easily by deformity at the knee and measur- 
able shortening We were unable to discover any reliable clinical sign of early fusion in 
limbs with equal bone length and w'lthout deformity There were, how'ever, definite clinical 
signs of osteoporosis which, as wall be seen later, is considered to be a necessary forerunner 
of premature fusion Knees which have been immobilised for one year or more show' w'ell- 
marked tenderness of the bones to pressure — tenderness which bears a direct relationship 
to the degree of osteoporosis In one case, with moderate pressure, it was possible to indent 
the cortical bone over the lateral condyle of the femur, release of pressure resulted in recoil 
as w'ould an old ping-pong ball These signs are evidence of no more than osteoporosis 
which may not yet be associated with premature fusion Conversely, bones which show' 
indisputable evidence of premature fusion are not always tender, in such cases radiographic 
exammation shows that reformation of bone has occurred with dense and irregular 
trabeculation Circumferential limb measurements were found to be of no diagnostic i alue 

RADIOGRAPHIC EVIDENCE OF EARLY PREMATURE FUSION 
The complication is always preceded by intense porosis of the bones at the knee The 
ear lest stage is shown by flame-shaped areas of increased translucency in the diaphyses and 
epip yses, wath their apices at the points of entry of the nutrient arteries and their bases 
On t e articular cartilage (Fig 1) With further resorption of bone there is marked loss of 
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Fig Id 


Case 80 Disease of the right hip joint, showing osteoporotic and toxaemic 
changes in the region of the nght knee 




Fig 2a 


Case 4f 


Disease \PppDbt 1 ^ 'left knee^ 


the lower 


the journal or bone 


and joint surc 


ruiMvniKi irii’insiM iusjonai knii joint in ibui kcuious nisi asu oi ini> »>.) 

tranb\cisc trabcciil.Uion 1 his is inoio o\k1oiiI in tlic cli.iiiliyscs some (lisl.iiicc from tlic 
epiplnsial lines wiuie tiie mcilullary bone lakes on a frosted glass or irregular lioneycoinb 
appearance Iheic is also tluniimg of the cortical bone At tins stage it is often found that 
the circuniferentnl si 7 C of the bones on the taffecled side is smaller, iiiid the vertical depth 
of the epiplnsial plates reduced On the noinial side the bones show less marked porosis, 
and their sire and the depth of the epijihysial plates remain unchanged (big 1) 

The apparent solution of tiansvcrse trabcculalion brings into focus the finer iiomts of 
the longitudinal trabecular architecture of the epiphyses In the tibial epiphysis this consists 
of oblique cancellous struts which pass ftoni the near-ceiitial area of the terminal bone plate 
to the articular cartilage of the ojipositc condyle, with an mfero-mcdial decussation Laterally 
the}' are less oblique, do not cross, and jrass almost \erlically to the condjlc of the same side 
In the lateral view the struts arc situated behind the centre, they pass upwards and forwards 




riG 3 

Case 25 Disease of the hip joint, showing the first stages of a bulge into 
the area of resorption in the tibial epiphj'sis 


to the articular cartilage and are continuous with similarly arranged struts in the diaphysis 
The femoral epiphysis is strengthened by two bars which pass vertically dowmwards from the 
terminal bone plate to the articular cartilage of each condyle, which likewise are stronger 
postenorly and continuous with similarly arranged struts in the diaphyses (Fig 4) Increasing 
osteoporosis gives nse to resorption of the longitudinal trabeculation in the weakest places, 
wath the formation of completely translucent areas in the epiphyses and occasionally in the 
diaphyses (Fig 2) Their appearance heralds the approach of premature fusion Subsequent 

changes at the femoral and tibial epiphysial lines are not identical and will be desenbed 
separately 

“ Bulge type ” of fusion— In the tibial epiphysis, a central translucent area appears to the 
inner side of the middine above the point of strut decussation, and enlarges upwards towards 
the articular cartilage and downwards towards the terminal bone plate (Fig 3) The terminal 
bone plate, the thinned cartilaginous plate, and the growth retardation line, together with 
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Fig 4a 




Fig 4b 


Case 77 Disease of the left hip joint uith an unruptured bulge into the left upper tibial epiphj'sis 
On the right side it is seen that longitudinal trabecular architecture is prominent 


O 



Fig 5a Fig 5b 

Case S4 Disease of the right hip joint uath an unruptured bulge into the right upper tilnal epiphjsis 
of more than five years’ duration there js negligible interference uith grou4:h 
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the meclullaiv conieiils of the sli.ifl, llien bulge upw.uds into tins translucent area (1 ig '1) 
llus ma\ bc\ciinod the pic-fusion stage because premature fusion, though hUcly to follow, 
IS not mcMtable \ tibial bulge N\luch must have bieu i)icseut for more than five years is 
shoxMi m Fig 5, the eiuplnsial hue is giossly distorted but tlie traiislueeut rartilagmoiis 
plate can still be tiaced oxer the bulge, and theic is no m.iiked mtcifereuce with growth 
Premature fusion is inevitable when the limiting stiuctuies of the bulge ngitun , and 
turn up like a flap into the tiaiishiecnt aiea m the ejiiplivsis (big h) This allows tlu semi- 





Case 38 


Fig 6a 


Fig 6b 


Disease of the right hip joint sliowing a bulge into the right upper tibial epiphysis with 
rupture, and fragmentary fusion of tlie right lower femoral epiphysis 


fluid medullary contents of epiphysis and diaphysis to intermingle and establish a channel 
through which the blood supply of both can become continuous, now that the bamer of 
avascular cartilage has been removed The lajnng down of bone trabeculae through this 
channel is not seen until a later date 

Fragmentary type ” of fusion — This type of fusion occurs more frequently m the femur, 
and IS preceded by the same intense osteoporosis Translucent areas appear, centrally in the 
diaphysis of the femur, and both subcortically and centrally m the epiphysis Subcortical 
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resorption occurs on the peripheral aspect of the vertical canceUous struts and does not abut 

1 boti.rrp°phtt 

tha situated between the two cancellous struts and are larger, but less defined 

than in the tibia Premature fusion is indicated by the appearance of many small isolated 
agments of calcific matenal replacing the crenated line of the terminal bone plate which 
normalty is well defined and continuous The thmned epiphysis} cartilage plate disappears 
^ogether in the area affected, and irregular linear shadows may be seen m the diaphysis 
(big 6) In some cases there was difficulty in making certain that the cartilaginous plate 
was in fact obhterated, and that a false appearance was not being created by overlapping 
shadows Oblique films were sometimes helpful but, where the evidence was still uncertain, 
repeated radiographic examination was made of the epiphysial lines In securing early 
evidence of fusion, this was more valuable than radiographic estimations of bone length 


TABLE I 


Frequency and Type of Premature Epiphysial Fusion at the Ipsilateral Knee in 
91 Hips with Tuberculosis in 29 Cases from a total of 91 Tuberculous Hip Joints 


Bones involved 

Tibia 

Alone 12 With femur 14 

Fe 

Uone 3 

MUR 

With tibia 14 

Total frequency 

26 

17 

Site and type of 
change 

rB= Bulge 1 

LF=FragmentaryJ 


1 
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Postero 

17 

Anter 

2 

-media 

(B) 

( ( [ 
Central Lateral Antero-lateral 
2 (B) 3 (F) 2 (F) 

o-medial 
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i 

1 

Postero 

14 

Cen 
2 ( 

-central 

(F) 

1 
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ANALYSIS OF PREMATURE EPIPHYSIAL FUSIONS 

In this senes of ninety-one tuberculous hip joints there were twenty-nine cases of 
premature fusion at the ipsilateral knee fifteen nght, fourteen left, fifteen male, and fourteen 
female They have been divided into three groups according to the duration of epiphysial 
fusion 1) late fusions— hiteen cases, all wth radiographic evidence of a bone lock between 
epiphysis and diaphysis , 2) early fusions— eight cases, mth ruptured bulges or fragmentary 
changes mthout evidence of a bone lock, m this group there was no deformity and no 
shortening, 3) doubtful fusions— six cases, with unruptured bulges or fragmentary changes 
in which evidence of destruction of the cartilaginous plate was uncertain (these have since 

been followed up for a year and aU have fused) 

Table I shows the frequency, type, and site of premature fusion The tibial epiphysis 
was involved in twenty-six patients, and the femoral epiphysis m seventeen Both bones 
were affected in fourteen cases, the tibia alone in twelve, and the femur alone in three Ihe 
bulge type of fusion was responsible for twenty-one out of twenty-six tibial fusions the 
site of the onginal bulge was always postero-medial but, as it enlarged, extension too p ace 
aSenorty anf lateraUy FragmeLry types made up the remainder of the tibial fuMO s 
and they \veie confined to the antero-lateral or lateral portions of the epiphysial Pl»‘« 

2 falmlntary tjTlc was seen in the femur The change occurred POstero^entral^y 0 
centrally m sixteen out of seventeen cases, and in the lateral half of the plate m e re 
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case 111 all. there were six patients with changes limited to the lateral li.ilf of the cartilaginous 

plates but in no case in the senes was tlic medial lialf affected alone , i 

^ With one exception, the femoral and tibial cpijihyscs in the normal limb did not show 
evidence of pieiiiature fusion, neither did the epiphyses at the ankle, or at the upper end of 

the fibula, even on the diseased side , , , tt n 

Relation of the duration of hip disease to premature fusion-ln I able 11 the cases 
ate classified according to the duration of hip disease Of twcnty-sc\ en patients w illi disease 
of less than tw-o years’ duration, not one had cither positive or doubtful evidence of iircmalurc 
fusion There ivere thirty-six cases wuth a history of three to five years of disease and, with 
one exception, this group included all the examples of doubtful and early fusion Of the 
tiventy-one cases vuth disease lasting from six to ten j^cars, there w ere nine w itli evidence of late 
epiphysial fusion and no examples of early or doubtful fusion Every one of the seven cases 


TABLE 11 

Incidence or PRnM\TURE EripinsiAL Fusion compari d with Duration oi llir Disi asi 


Duration of hip disease 1 

1 

Number of 

C'\SC5 

I’rcinalurc (visions 

Doubtful Earh 

Late 

First year of disease 


7 

— 

— 


— 

Second ) ear of disease 


20 

~ 

— 


— 

Third ) car of disease 


IS 

4 

3 


IBHI 

Fourth jear of disease 


9 

— 

2 

1 

— 

Fifth } ear of disease 


12 

2 

2 

1 

— 

Sixth to tenth jear of disease 


21 

— 

— 

1 


Eleventh to tv cntieth > ear of disease 

j 

6 

— 

1 



Over twentieth year of disease 

1 

1 

— 

~ 



Total 

! 

91 

G 

8 


15 


With a history of more than ten years showed premature fusion, six late and one earb , the 
one case with early evidence of epiphysial change was an example of remission of hip disease 
after six years of complete freedom It would seem that premature fusion does not occur 
dunng the first two years of the disease, and that early fusion develops some time between 
the third and fifth years 

Relationship of the age of the patient to premature fusion — ^The liability to premature 
fusion IS not influenced by the age of the patient at the time of onset of hip disease Every 
age group, up to thirteen years, was similarly affected 

Relationship of the seventy of hip disease to premature fusion — In attempting to 
determine whether or not premature fusion was related to the seventy of disease, the cases 
were classified into four groups 1) typical disease, wth early and marked destruction of the 
femoral head, acetabulum, or both, 2) low grade infection, without much bone destruction, 

^ but with recurrences and exacerbations, 3) extra-articular bone infection, with no evidence 
of joint involvement, 4) synovial tuberculosis with persistent osteoporosis In Table III 
the incidence of premature fusion m the different types of disease is analysed, and it is evident 
that there is a close relationship with the seventy It occurs least frequently in extra-articular 
and synovial tuberculosis, and most frequently when there is typical disease with marked 
destruction of bone, especially when complicated by persistent sinus formation 
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Fig 7 


Case 19 Disease of the left hip joint A fracture was sustained through the lower third 
of the shaft of the femur Radiographs taken at the time of fracture show that there w as 
alreadj a ruptured bulge in the upper tibial epiphysis 



Fig 8a Fig 8b 


Case 19 One year later (Fig 8a) there is endence of Boxing' and late fusion of the 
uppertibial epiphysis Seven years later (Fig 8b) is seen the typical result of premature 
fusion at the common site m the tibia There is little or no interference with growth 

m the tibia 
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DISCUSSION 

111 this series of ninety-one tuberculous hip joints thcic were twenty-nine cases of 
premature epiphysial fusion at the knee Reports fioiii the United States of 
a series of one hundred and fifty tuberculous hip joints with ten premature fusions (Gill 1 )1 ), 
and ninety-two tuberculous hip joints with nine jirematurc fusions (Ross l‘H8) I'roni the 
senes we have studied it would appear that the complication has occurred much less 
frequently in the United States than in this country, winch may perhaps be due to tlic trend 
m contemporary Amencan practice towards earlier operative interference by winch to 
shorten the duration of treatment (McCarroll and Heath 1047, Pease 1047) 

The bulge type of fusion, which occurs so often in the upper end of the tibia, is clearly 
due to rupture of the thinned cartilage plate, consequent upon local rcsorjition of its 
cancellous support, as suggested by Gill (1044) Ihc central fragmentary type, seen onlj 
in the femur, can be explained similarly, the only difference from the tibial Inilgc is that a 
more mdely unsupported area of cartilage is subjected to resorption on both aspects In the 
small number of fragmentary tjqies, confined to the antcro-latcral regions of the plates, constan t 
compression appears to be the etiological factor because such fusions nere not caused by 
resorption of cancellous support, and no corresponding involvement of the medial halves nas 
absented 

TABLE III 


T\pe and Severiti of Hip Disease and its Relationship to Rri matuui LriPinsiAi Fusion 



91 hips m the 
senes 

64 CTScs of more 

Ilian 2 years’ duration 

29 cases of prcimturc 
cpiplnsnl fusion 

Tj^pical 

(57) 

63% 

(43) 

67% 

(23) 

79% 

Loi\ grade 

(22) 

24% 

(15) 

23% 

(4) 

13% 

Extra-articular 

(4) 

4% 

(3) 

5% 

(M 

3% 

Svnovial 

(8) 

9% 

(3) 

5% 

(1 ) 

3% 

Abscess 

(13) 

14% 

(13) 

20% 

(6) 

20% 

Abscess and sinus 

(221 

24% 

1 (18) 

28% 

(11) 

38% 


Ross (1948) has shown that early disparity in the circumferential size of the bones 
of the two lower limbs is due to suppression of osteogenesis on the diseased side The probable 
cause of this suppression is a permeation of toxins from the infection at the hip The possibility 
that it is a reflex phenomenon, as suggested by John Hunter (1776) and elaborated by Vulpian 
(1866), cannot be dismissed, but the hypothesis of Kestler (1947), and the suggestion that 
there is tuberculous infiltration of the bones, are both untenable Resorption, however, was a 
constant feature m both limbs, although always more advanced on the diseased side 
Associated ivith it, changes in the cellular marrow lead to increased fluidity of the marrow 
contents— the “ adipose osteoporosis ” desenbed by Cornil and Ranvier (1887) The more 
prolonged, the more continuous, and the more efficient the immobilisation, the greater were 
the changes produced In one case, in which both lower limbs were immobilised continuously 
for five years, there was premature fusion of both tibial and femoral epiphyses in the affected 
limb and also of the tibial epiphysis of the normal limb (Fig 9) 

The effect of immobihsation m causing soft tissue atrophy has long been known The 
pathology was discussed fuUy by Brackett (1891), who showed that patients with hip disease 
m whom movement had been permitted developed atrophy of the thigh-volume amounting 
to 1 per cent , and of the leg-volume to less than 1 per cent , whereas patients treated by 
complete and ngid fixation developed atrophy of no less than 37 per cent in the thigh, and 
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17 per cent in the leg Bone, when immobihsed for lone penods and i 

stimuli, reacts m the same way as the softer tissues-rr.!.r f ^ 

laws of Wolff A J tissues a reaction which conforms mth the 

A ^ j more advanced resorptive changes occumng at the knee on thp 

diseased side are caused by a combination of toxaemia and immobilisation 

The fundamental factors responsible for the bone changes causing premature enmhvsial 
fusmn are toxaemia from the infection at the hip, prolongedLmobihsatL. an7the dura^o 
mf V°" °t t'n r factors It must be emphasized that no matter how severe the 

disease”” observed during the first two years of the 
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Fig 9a Fig 9b 


Case 17 Patient ivith disease of the nght hip joint in whom both lower limbs had been 
immobilised for five years There is premature fusion of both lower femoral and upper tibial 
epiphyses on the right side and of the upper tibial epiphysis on the left Fusion took place 
between the ages of thirteen and sixteen years 


It IS clear that injury, m quiescent disease, plays little or no part in the etiology of 
premature epiphysial fusion Fusion occurred in seven early cases while the limbs were still 
immobilised, and before weight-beanng had begun Of the five cases of premature fusion in 
which a pathological fracture occurred dunng early weight-beanng, four showed clear evidence 
that fusion had begun even before the fracture was sustained (Fig 7) , and in the fifth there 
was no immediate change in the epiphysial hnes, or in the rate of fusion as compared \wth 
cases in which there had been no injury The injury of operative intervention might at first 
appear to have increased the incidence of epiphysial fusion, because the complication occurred 
in ten of fourteen cases treated by extra-articular arthrodesis, and in five of six cases treated 
by late corrective osteotomy But in all these cases it was clearly established that the onset 
preceded the operation The time of onset of fusion corresponds with the later active phase 
of the disease The only examples of premature fusion in which the factor of injury could 
not be excluded were those \vith adduction deformity of the hip joint treated by prolonged 
traction, especially when there was also knock-knee deformity It was in these cases that 
premature fusion was hmited to the lateral regions of one or other epiphysial plates 

The fact that in this considerable senes of cases of premature fusion of the upper i la 
and lower femoral epiphysis there has been no single example of premature fusion of the upper 
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fibular epiphysis, and that no such fusion lias been reported in the literature, is rem.irk.ihlc 
It IS unimportant that the fibula is not a weielit-bcanng bone, because, as we have seen, the 
complication occurs in the tibia and femur when tliere has been no weight-bearing I lit 
immunity may perhaps be due to late appearance of the ossific nucleus of the fibular head, 
retarded still further by disease at the hip , or to the fact that the surface area of flit tinjiliysial 
plate IS so small, and the shaft so slender, that such loss of trabecular support as does occur 
is insufficient to weaken this area of cartilage to the point of rupture 

CONCLUSIONS 

1 In tuberculous disease of the hip, premature epijihj'sial fusion at the knee joint is due 
to rupture of the epiphysial cartilaginous plates consequent upon resorption of cancellous 
support and suppression of osteogenesis 

2 In the tibia, premature fusion is usually preceded by near-central " bulging ” of the 
metaphysial and tibial marrow through the epiphysial plate In the femur, epiphysial changes 
preceding fusion are of a fragmentary type 

3 Injury, in quiescent disease, plajs little or no part in the causation of iircmature 
epiphj^sial fusion 

4 The factors which are responsible for these changes— local toxaemia and prolonged 
immobilisation — must exist for not less than two j'ears 

5 In cases which are treated conservativelj' for long periods the incidence of premature 
fusion. Math senous shortening of the limb, is so high that the wisdom of such treatment 
must be reconsidered 

We express our sincere thanks to Dr J Dobson Dr J K Cameron and Dr J Crosbic who ciccordcd tis 
all the facilities of their hospitals, and gave us much help and encouragement Wc uoiiltl also express 
our gratitude to the orthopaedic surgeons of Liierpool "ho gave access to their cases so willingh , and to 
the radiographers "aid sisters and nurses to whom our Msits meant so much extra \sork 
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RETROSTERNAL DISLOCATION OF THE CLAVICLE 

John C Kennedy, Toronto, Canada 

From the Division of Orthopaedic Surgeiy, Toronto General Hospital 

Dislocation of the clavicle, either at the acromial or sternal end, is much less common 
than fracture, and retrosternal dislocation is so unusual that there is httle reference to it in 
the hterature Standard text-books on fractures and dislocations ignore the condition 
completely, or dismiss it in a few lines The ranty of the injury, the typical signs and 
symptoms, and the grave potentiahties, have prompted presentation of this case 

A youth, seventeen years of age, was admitted to the Toronto General Hospital on 
March 18, 1948 Four days before admission he was scuffling with a group of boys and fell 
to the ground As he lay on his left side, supporting his weight on the left shoulder, another 
boy fell on his nght shoulder He felt a pamful buckling sensation at the inner end of the 
left clawde The hmh was immohdised m a figure-of-eight bandage Dunng the next three 
days he complained of severe pain in the region of the stemo-clavicular joint, a tight feeling 
in his throat, and difficulty in swallowing His mother noted that, for the first time in his 
life, he snored when asleep Physical examination showed discolouration of skin over the 
clavicle with generalised swelling There was difficulty in palpating the sternal end of the 
bone which is usually so prominent Attempted abduction of the limb, whether active or 
passive, gave nse to severe pain in the region of the stemo-clavicular joint Radiographic 
examination confirmed the chnical diagnosis of retrosternal dislocation (Fig 1) 

The next day, at operation, a transverse incision was made over the medial end of the 
clavicle, crossing the sterno-clavicular joint Part of the clavicular head of the left sterno- 
1 mastoid was divided There was disruption of the jomt, haemorrhage into surrounding 
tissues, and teanng of the capsule The articular disc was still attached to the sternal part 
of the joint Even under direct vision it was not possible to reduce the dislocation by pulling 
on the abducted limb The clavicle was therefore grasped with bone forceps and lifted 
forcibly from beneath the sternum into its normal position A Compere wire was introduced ' 
into the bone at the junction of the inner and middle thirds, threaded across the sterno- 
clavicular joint into the manubnum sterm, and left protruding at the lateral extremity of 
the incision Repair was reinforced by fascial sutures passed through dnll-holes in the sternum 
and clavicle as descnbed by Bankart (1938) The limb was immobilised in a plaster spica 
for two months, after which time the wire was removed 

Discussion — The inner end of the clavicle is attached firmly by strong hgaments to the 
sternum and first nb The capsule, strong in its antenor and postenor distribution, is 
relatively thin in the supenor and infenor areas The oblique plane of the joint almost 
invites dislocation, and it is the strength of the costo-clavicular hgament, anchonng the 
clavicle to the first nb, which protects it This hgament must necessanly be tom in 
dislocation of the joint 

Retrosternal dislocation may occur from direct or indirect violence Examples of both 
types of injury have been recorded In one case the patient was kicked by a mule In another 
the injury was a blow on the lateral aspect of the shoulder (Greenlee 1944) In the case 
now reported the injury was due to indirect violence 

In establishing the diagnosis the history is often of assistance, particularly when, after 
direct or indirect injury to the sterno-clavicular joint, there is local pain and tenderness, 
limitation of abduction of the limb, dysphagia, snonng due to tracheal pressure, and ew ence 
on physical examination of loss of the normal prominence of the medial end of the ^ ^ 

The diagnosis is confirmed by radiographic examination which should me u e 

nroiections, stereograms, and lammograms indeed 

The potentialities of this dislocation are so great that the ranty of ^ of iniuo' 

fortunate Death has been recorded from tracheal laceration There is a so a g 
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to the great vessels of the supeiior nicdiastnuim with Iiacniotliora\-a comjilication which 
caused the death of a Canadian Army dispatch rider at Njimcgan in I h}4 (Dewar, J 
personal communication) Ihe oesophagus and thoracic duct might also be involved 
^ lAIanipulative reduction by traction on tlic abducted limbs is seldom successful In tiie 
case now repoited it was impossible to reduce the dislocation by traction even when the ji.irts 
were exposed at operation Moreover, in the few cases in which closed reduction h.is been 
successful, there has usually been redisplacemcnt T he degree of damage to joint capsule 



Fig 1 

Radiograph taken on admission might at first sight 
appear to show no abnormality, but more dose 
scrutiny reveals that the left davicle is nding at a 
higher and more medial position than the right 
The inset shows diagrammatically the findings at 
operation, and emphasizes the joint disruption 


cosloclavicular I 
ligarnent lorn"^ 


■Retrosternal dislocahou of 
clavicle 


and extra-articular ligaments is such that reconstructive surgery is usually indicated 
Sometimes the sternal end of the clavicle has been removed In other cases it has been fused 
to the sternum In this case, fascial repair with internal fixation was successful 

Summary— Retrosternal dislocation of the clavicle is an unusual injury Serious 
complications may anse from damage to the trachea, the great vessels of the mediastinum 
the oesophagus, and the thoracic duct Operative reduction and reconstruction of the 
ligaments is the most reliable treatment 

made to Dr R I Hams Associate Professor of Surgery m the University of Toronto 
and Chief of the Division of Orthopaedic Surgery of the Toronto General Hospital for his helpful criticism 
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FRACTURES OF THE PATELLA 

J C Scott, Oxford, Exgl \nd 

Dir, nor Of Onhopa,a c Smircs of the II nis.ficld-Mo,iii Orthopaedic HcipHal. Oxjoid 
Foiiihih Siiiioi Sptciahn lto\al All Doirc Oithopa,dic S,nir, 


The subject of fracture of tire patella is one in which new interest has ansen dunng th( 
last ten ^ea^s because there has been much discussion as to whetliei or not good function o: 
the knee joint is regained after excision of the bone One school of thought, led b\ Brooki 
(1937) and supported bj atson-Jones (194o) and others, contends that excision of the 
patella leads to no appreaable w eakemng and gi\ es a strong joint which is free from s^^nptonls 
Such protagonists pursue their belief to its logical conclusion b\ recommending remoi al oi 
the patella for mam ti'pes of fracture The other scliool, whicli is more conser\’atne and 
of which there are man\ supporters, behe\es that complete and accurate reconstniction of 
the patella after mjur\ is hkeh to gi\e a joint whicli wall work as well as, and wear better 
than, one m which the normal anatoim has been disturbed b\ remo\ al of a component part 
The onlv wa\ to settle this problem is b\ stud\ of a long-tenn re\aew of main cases, treated 
b\ \anous methods In this senes, 196 fractures of the patella were reiaewed from one to 
fia e r ears after treatment The patients had been treated m the orthopaedic seriace of the 
Roa al Air Force, some from the beginning, and others oiih after initial treatment had been 
earned out elsewhere The fact that a group of surgeons took part m treatment should 
enhance the ^ ahie of the anahsis b^ a^eraglng sucli factors as judgment and technical skill 

The results ha\ e been examined after stud\ of all infonnation a^ ailable from detailed 
RAF clinical records and other SerMce sources, and from questionnaires which ha\e been 
sent out Ha\Tng regard to the fact tliat the patients represented many nations, all oi er the 
world, the response has been good The aim was to obtain a subjectne \Tew, and care was 
taken to make it clear tliat tlie m\ estigation w as m no w a\ related to Sernce or Mmistr\ of 
Pensions requirements 

It IS of course ob\ loiis tliat not all fractures of tlie patella need operation j\Ian\ marginal 
and polar fractures, without separation, m which the articular cartilage is undamaged and 
the extension mechanism is intact — a group whicli accounted for lo per cent of the cases in 
this senes — require no more than a bnef penod of protection Indeed it would be wise to 
classif\ simple fractures of tlie patella not in relation to the anatomical t\-pe, but in relation 
to the degree of injury to articular cartilage and tlie damage to the qiiadnceps expansion 
For example, a stellate fracture witliout displacement whicli is due to direct \uolence must 
almost certainly be assoaated watli considerable injiin* to the articular cartilage of both 
patella and femur whereas a trans\erse fracture witlioiit displacement which is due to 
indirect ^^olence ma^ be assoaated witli little or no damage to the articular surfaces Mam 
surgeons would adopt tlie same treatment for botli tliese groups of fracture, but clearh 


witlioiit good reason 

The treatment adopted in tins senes of 196 fractures w as excision of the w hole bone, , 
excision of part of tlie bone 33 open reduction and suture IS , suture with later excision, 14, 
no operation 30 These procedures ha\ e been im estigated in relation to the t\-pe of fracture 
(Table I) Some fractures of the upper and lower thirds were transaerse, but the majonti 
Icrc commmuted Fractures m uluch tl.e articular surface did not Wj'-' « ^ im oh 
are desenbed as “ polar fractures ” Tlurta-seaen were open fractures, twcuta-fi e bein 
treated ba excision of the whole bone six by excision of one fragment, one ba suture 
hxation and fia e ba no operation 


76 


THE JOCKNaL OF 


bone aND JOINT StRCERa 



IRACIUUCS 01 Tin. I’ATIILA 

ANALYSIS OF IMMEDIATE TREATMENT AND RESULTS 

Since we are concerned primarily with the ])rinciplcs of treatment, all cases m wjnch 
the result was inhuenced by unexpected complications have, so far as possible, ictn 
excluded Such complications will be considered separately 

Excision for closed fractures— Ihese cases have been divided into those ojicratcd upon 
during the first fourteen days, and those operated on later In the first group the average* 
period of post-operative immobilisation was jUst under four weeks J he average period o 
disabiUty was four months, after which time all but one had full extension movement, and 
kexion movement to 00 degrees two had full movement In the second group, which ucrc 
operated on later, the average post-operative immobilisation was four weeks, and the 
average total disability nearly six months It would appear, therefore, after excluding the 
average pre-operative time, that patients operated on within the first fourteen days required 
one month less for recoverj^ than those operated on after a longer interval 

TABLE I 

Analisis or 196 Eracturis or Tin Patllla 
Typo of Fracture in relation to Operation performed 
(Tjpe not stated in 24 Cases) 


! 

Comminuted] 
fracture 1 

Fracture 
upper part 

1 

Fracture 
low cr part 

■ 

Transitrsc 

fracture 

\'crtical 

fracture 

Polar 

fracture 

Excision of bone 

■<6 

5 

26 

13 

1 

0 

Excision one fragment 

1 

6 

14 

0 

7 

5 

Suture and fixation 

0 

1 

11 

6 

0 

0 

No operation 

3 

2 

3 

4 

5 

13 


50 

14 

i 

23 

13 

18 


Excision for open fractures — A similar division was made into two groups In all but two 
cases which were operated upon dunng the first fourteen days the excision was part 
of pnmary wound treatment In these, the average period of post-operative immobilisation 
was three weeks, and the average disability period nearly five months Eight regained full 
extension movement and 90 degrees or more of flexion movement , four had full movement 
In the second group of compound fractures of the patella, where the bone was excised later 
than fourteen days, the average penod elapsing between injury and excision was fourteen 
weeks The average duration of post-operative immobilisation was five weeks, and the 
average total disability was eight and a half months If the pre-operative loss of time is 
subtracted it leaves a disability time of just over five months In this group, all regained 
full extension movement and 90 degrees or more of flexion movement , one had full movement 
Excision of one fragment — ^Analysis of patients m whom one fragment was excised showed 
that the average disabihty period was nearly four months All but one regained 90 degrees 
of flexion movement, and four out of seventeen had full movement Those operated 
on after fourteen days showed a closely comparable penod of post-operative disabihty 
(3 7 months as compared with 3 6 months) , one had less than 90 degrees flexion movement 
and four out of ten had full movement 

Suture ^Nearly ah fractures treated by operative reduction and internal fixation, most of 
them transverse fractures, were operated on within the first fourteen days The average 
penod of post-operative immobilisation was six and a half weeks, and the average post- 
operative disability penod five months All regained full extension movement, and m aU 
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but one there was 90 degrees or more of flexion moi^ement. six out of fourteen reeained fnll 
Z:^Sres4? ” “ and 

If aU patients in the senes are grouped together it inU be seen that, of those treated bv 
operation, twenty-one regained fuU knee movement after an average penod of immobilisation 
of 3 3 weeks and an average disabihty penod of 14 3 weeks, as compared vath the averaee 
immobihsation penod m all groups of 4 4 weeks and the average disability penod of 17 weeks 
This gives a rough but fairly comprehensive picture of what can be expected from fractures 

of the pateUa treated on orthodox hnes, assuming that there is no unforeseen comphcationi 
of treatment 

TABLE II 

Analysis of 118 Fractures of the Patella 

IN WHICH THERE WAS NO UNEXPECTED COMPLICATION OF TREATMENT 



Number 

of 

cases 

Average 
time of 
immobihsa- 
tion 

Average 
time of 
disability 
(post-op ) 

Excision of closed fractures — 

f 

) 

1 

Weeks 

Months 

Before 14 da vs 

! 16 

3 75 

4 0 

After 14 days 

12 

40 

5 0 

Excision of open fractures — 




Before 14 davs 

10 

31 

4 S 

, Xfter 14 da 3 S 
^ (Average 14 ueeks) 


50 

5 3 

Excision of one fragment — 




Before 14 dajs 

17 

f 

38 

3 6 

\fter 14 davs 

10 1 

45 

3 7 

Suture of fragments 

la 

65 

50 

No operation 

30 

45 1 

9 2 




Range of movement 


I / Jlore than 90° flexion 1 5 
I \Full movement 2 

1 / More than 90° flexion 1 1 
' \FulI movement 0 


/ ilore than 90° flexion 8 

' \Full movement 4 

' / More than 90° flexion 9 

\FuJ) movement 1 


f Alore than 90° flexion 1 6 
"tFull movement 4 

f More than 90° flexion 9 
\Fu1! movement 4 

/ Wore than 90° flexion 13 
\FuH movement 6 

/ More than 90° flexion 30 
\FuU movement 26 


In considenng these figures it should be remembered that they are averages and therefore subject to 
variation Nevertheless I am advised that statistically the vanation of disabflitj' betneen patients 
operated on before and after fourteen days appears to be significant 


COMPLICATIONS DIRECTLY CONNECTED WITH TREATMENT 

Comphcations directly associated wuth treatment included wound infection, peroneal 
palsy, thrombo-phlebitis, aseptic necrosis, refracture, and malumon A certain number of 
cases have been excluded from this analysis by reason of other injuries such as fracture of 
the shaft of the femur of the same limb, fracture of the leg bones, extensive wounds or burns, 
which necessarily modihed the treatment 

Wound mfectwJi—ln the senes of nearly two hundred operations, performed bj many 
surgeons, there were nine cases of wound infection In two, the infection was sufficient to 
cause ankylosis of the joint, one being a compound fracture treated by early excision of the 
wound and of the pateUa In the other seven cases, infection outside the joint accounted 
only for delay in heahng and slow recoverj^ of function 
Peroneal ^nfsy— Two patients suffered temporary peroneal palsy 
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Thomho-phlcbiUs-Om pAticnt developed severe llirombo-pldebilis wiU. pulmonary 
embolism, and altoi eight months he had a swollen slimy leg with a range of movement 

from ISO to 120 degrees , i „ i 

AsepOc iicc)osis~Two patients m whom the fracture was fixed by a vil.illniin screw dcvclo)ied 

aseptic necrosis of the proMinal fragment One of these was treated by excision of tlie patella 

and repair of the quadriceps expansion 

Refiadme and mahatwn— Two patients sustained refractnre witlimii disiilacemeiit 1 lie 
group of fourteen cases in which sutuic was followed by excision all showed c.irly or late 
implications of suture Four patellae were excised for rcfracturc, from six nccKs to tnclve 
months after suture, five were excised for nialunion with patclio-feiiioral osteoarthritis, from 
seven months to six years after suture, two were excised early after bad reduction and 
wanng, one was excised for vascular changes after screw'ing, and m two, the reason was 
not stated 

RESULTS AS ESTIMATED BY THE PATIENTS 


The form of questionnaire, with analysis of the replies, is shown in fable III I he 
proportion of answ'ers received was highest among those patients whose patellae had been 
excised— amounting to three-quarters of the total, it was low'cst among those in whom no 
operation had been performed The figures have been reduced to percentages for case of 
companson Due caution must of course be exercised in companng proportions of ninctj- 
three patients treated by total or partial excision of the bone, with proportions of onl 3 ' twche 
patients tieated by open reduction, and eleven patients treated without operation Indeed, 
with, totals so small, the last tw'o groups represent the least significant part of the inquiry 
The figures from w'hich definite conclusions can be drawn arc the proportions of mnetj -three 
patients w^ho still complained of aching, pain, “ giving way," and w'astmg, tw'O years or more 
after excision of part or all the bone Of seventy-one patients treated b}' total excision 
of the patella, thirty-five w'ere review'ed more than three j''ears, tw^entj^ more than four j ears, 
and sixteen more than five years after operation So far as could be judged there was no 
evidence of improvement or detenoration between the second and the fiftli years The 
conclusion must be accepted, therefore, that after excision of the wOiole patella, or part of 
the patella, a high proportion of patients complain of persistent aching and discomfort , and 
many have quite senous disability as represented by difficulty in running, W'orking on ladders, 
and working in confined spaces It is interesting to, note that the number of patients w'ho 
complained of “ giving way ” is almost exactly the same as the number who reported that 
there was w'asting of the thigh In most patients w’ho replied to the questions, the range of 
movement was good although many failed to achieve the terminal degrees of flexion movement 


DISCUSSION 

In this study it is the analysis of replies to the questionnaire which calls for emphasis 
The immediate results are important , but if these are reasonably satisfactory— and Table 11 
shows that they are— it is the long-term results in which we are most interested When it is 
proposed to remove a fractured patella in a fit young man, it is well to know with some 
certainty how^ much disability is likely to remain Table III gives a clear measure of this, 
and it needs no elaboration It is evident that m most patients the disability is considerable' 
The findings do not bear out some claims which have been made m the past This does not 
mean that the patella should never be excised, but it does mean that it should be excised 
only after careful deliberation 

In vertical or marginal fractures, all fractures without displacement, and polar fractures 
where the extensor mechanism is intact, no operative intervention is indicated At the other 
extreme, only one treatment is indicated for fractures m which the whole bone is 
comminuted and the fragments are separated, and that is excision of the fragments ivith 
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more thought In eccentnc fractures, whether transverse or comminuted, where more than 
half the bone and articular cartilage is intact, the small fragments should be removed and the 
quadnceps expansion or patellar tendon fixed to the mam fragment In central transverse 
fractures, open reduction and internal fixation is probably the best treatment, but only if 
reduction is accurate and fixation adequate Unless it is possible to secure and to maintain 
anatomical reduction, excision is probably the better treatment In open fractures the same 
pnnciples apply, beanng in mind the pnmary importance of treatment of the wound 


table III 

Replies received from 1 16 Patients to follow-up Questionnaire 


All figures are percentages 


Excision 
(71 cases) 


Partial Reduction and ,, 
excision fixation No operation 

(22 cases) (12 cases) cases) 



Yes 

No 

Yes 

No 

' Yes 

1 No 

j Yes 

No 

Is the knee normal ? 

5 

95 

45 

55 

25 

75 

j 36 

64 

Does it ache ^ 

90 

10 

50 

50 

67 

33 

J 45 

55 

Does it pain ^ 

79 

21 

38 

62 

64 

36 

36 

64 

Does It get stiff ? 

76 

24 

SO 

SO 

50 

50 

27 

73 

Does it swelP 

24 


13 

87 

16 

84 

9 

91 

Does it give way ^ 

60 

j 40 

18 

82 

42 

58 

9 

91 

Can you fully straighten ^ ; 

84 

16 

100 

0 

92 

8 

1 

100 

0 

Is it straight on standing^ 

98 

2 

100 

1 0 

92 

8 1 

t 

100 

0 


I 0"- 1 

6'=16 

O'- 1 

S' =36 

1 O'- ( 

3 '=50 1 

O'- 1 

8'=80 

How near is heel to buttock i 

6''-12''==42 

12"-I8'=^34 

1 6'-I2'=50 

12 '-18'= 10 1 

6"-12'= 0 
12'-i8'=50 

6'-I2'=20 
I2'-I8'= 0 


; 18'^+ 

1 

== 8 

1 

= 4 

18'+ 

= 0 

1 

18'+ 

= 0 

Is It IV asted ^ 

60 

1 

40 

36 

1 64 

50 

50 

9 

91 

Can you walk upstairs normally^ 

61 

39 

81 


58 

42 

82 

18 

Can you walk downstairs normally ’ 

45 

55 

1 . 1 

66 

1 34 

33 , 

66 

82 

18 

Can 3 'ou stand on one leg ’ 

90 

10 

100 

0 

66 

33 ' 

100 



4 mile 

^24 1 

4 mile 

= 4 

4 mile 

=33 I 

4 mile 

' = 9 

How far walk without discomfort! 

4—2 miles =^39 i 

4—2 miles = 8 

4-2 miles =25 

^2 miles =iy 

2-4 miles =^13 i 

2~A miles = 8 

2-4 miles = 9 

2—4 miles = 9 


4 miles+ ^24 

4 miles- 

f =80 

4 miles- 

f =33 1 

1 

4 mi'es+ =63 

Can you run ? 

50 

50 

77 j 

23 

33 1 

66 1 

91 

I 9 


Some 

None 

Some 1 

None 

Some j 

None 1 

Some 

None 

Can you play games ! 

44 

66 

52 , 

48 

25 1 

75 1 


27 


Yes 

No 

Yes 1 

No 1 

Yes 1 

No 

Yes 1 

No 

Change of job ? 

41 

59 

1 

9 1 

91 

5S j 

45 

1 

0 

100 


The second problem, solution of which may be assisted by the results of this investigation, 
IS that of the best post-operative treatment Analysis of these cases, treated by man} 
surgeons, showed clearly that there was lack of agreement In the Royal Air Force 
orthopaedic centres, post-operative immobihsation after excision vaned from three to seven 
weeks In cases in which the pnmary treatment had been earned out elsewhere e p 
vaned from a few days m a bandage to three months in plaster This is an importan po 
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because if the period is too long there is mucli stiffness of tlie joint and protr.icted invalidity . 
whereas if it is too short, stretching or rupture of the tendon m<iy make it necessary <» 
perform another operation foi secondary repair or shortening of the tendon Review ol 
these cases suggests that the best duration of post-ojicratiN c immobilisatioii is fioni three 
to four iveeks, during winch time the patient should practise static ciuadnceiis contraction, 
and may be allow'ed weight-bearing after the tenth day 

SUMMARY 

^ 1 A series of 196 fractures of the jiatclla has been rcview'cd 

2 The treatment adopted W'as excision of the whole bone — 101, excision of jiart of tin 
bone— 33, open reduction and suture— 18, suture with later excision — 14, no operation— 10 

3 The average time of post-operative disability varied from 3 6 to '3 3 months 1 he time was 
appreciabty less when operation was earned out before the fourteenth daj tli.in when it 
was done later 

4 An attempt was made to follow up, two to fi\c years after injury, those jiaticnts in 
whom the result was not influenced by other major injuries of the limbs or bj, unexpected 
complications Replies to questionnaires were recened from 110 jiatients 

5 Of these, all regained a good range of movement, varying from 90 degrees of flexion 
to full movement, w'hether treatment w'as by excision of part or all the bone, or b} ojien 
reduction and suture 

6 The late results of excision of the patella, as estimated by the jiatients themscK es tw o 
to five 5 ^ears after treatment, show'ed that there w'as considerable residual disabilit}' 

7 After total excision of the bone only i per cent of patients considered that the knee 
was normal, 90 per cent complained of aching, 60 per cent complained of “ gnmg wat ” 
After excision of one fragment, about half the patients regarded the knee as normal and 
half complained of aching and stiffness 

8 The number of fractures in this senes treated by accurate internal fixation w'as too small 
to make justifiable compansons 

9 The indications for non-operative treatment, open reduction and accurate internal 
fixation, excision of one fragment, and excision of the w'hole bone are discussed 

10 Excision of part or all the patella is often inevitable, but some claims made m the past 
for the results of this operation are not substantiated 
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Ethtor s comment It is fair to say that this stimulating and provocativ e contribution has been published 
only aftM much discussion and some disagreement Every article vhich is published in the Toumal of 
Bone and Joint Surgery is subjected to dose scrutiny and severe criticism and this article has received 
ite full share The divergent views of members of the Editorial Board may perhaps best be summarised 
m relation to the sivth paragraph of the Summary, in which it is stated that 'the late results of excision 
V ^ . shoved that there vas considerable disability ’ The question that arises is whether 

such disability vas attributable to excision of the bone or vhether it was^the inevitable consequence of 

ve sure that after such injury the residual disability v ould have been ?ess if the 
patella had been sutured and not excised ? 
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ARTERIAL SUPPLY TO THE FEMORAL HEAD AND ITS 
CLINICAL IMPORTANCE 


F R Tucker, Liverpool, Engl^^nd 

Research Asststani in the Depaitment of Ot thopaedic Stage, y. V,nve,sUy of Liierpool 

Avascular necrosis of the femoral head is most often seen after fracture of the neck of 
the femur but it ma}'- also be due to slipping of the upper femoral epiphysis, reduction of 
congenital dislocation of the hip joint, and p 3 mgenic or tuberculous infections of the femoral 
neck it is the pathological basis of Perthes’ disease In understanding these problems, 
accurate knowledge of the arterial supply to the head of the femur is essential The relative 
literature is volummous but contradictory , and this study is presented in an attempt to 
clanf}^ the subject 

The precarious state of the circulation in the femoral head has been known for many 
years Astle}'^ Cooper (1822) knew of the blood suppl}^ from vessels which passed along the 
neck, and from small subsidiary vessels in the ligamentum teres In his day, intracapsular 
fractures im''anably failed to unite unless they'' were impacted He claimed that the principal 
reason for this failure was the " absence of ossific action in the head of the thigh bone when 
separated from its cer\a\, its hfe then being supported solely by the ligamentum teres ” 
Non-umon was the dominant problem and inadequacy of blood supply to the femoral head 
was important only m so far as it affected union of a fracture Astley Cooper did not 
l^stingmsh between femoral heads which had some residual blood supply^ and those which 
^re entirely avascular and necrotic 

With improved methods of immobihsation, union is now achieved in the majonty of 
^uch fractures EyTe-Brook and Pndie (1941) reported union m 58 7 per cent of seventy-five 
fractures, and Boy'-d and George (1947) reported union m 86 5 per cent of one hundred and 
forty -one fractures The important remaining cause of non-union is avascular necrosis It 
is well estabhshed, however, that union may'- take place even when the head of the femur is 
avascular In these circumstances weight-beanng causes fragmentation of the dead bone, or 
pathological fracture at the junction of dead and hvung bone Secondary' arthntis is then a 
freqffent comphcation Carrell and Carrell (1941), Brailsford (1943), Eyre-Brook and Pndie 
(1941), and Seddon (1936), noted the high incidence of avascular changes after fracture of 
the femoral neck m children Brailsford reported fifteen such fractures, more than half 
of which showed avascular changes 

Eyre-Brook and Pndie (1941) descnbed the “ fracture- shaft angle " and were impressed 
by the relationship between this angle and the mcidence of avascular necrosis Such 
necrosis developed in 14 7 per cent of their patients, and in every case the fracture-shaft 
angle was less than 37 degrees Linton (1944) studied 365 intracapsular fractures and 
presented statistical ev'idence that fixation with a Snuth-Petersen nail increased the incidence 
of necrosis This method is widely practised and it is important to determine whether or not 
insertion of such a nail has harmful effects and, if so, whether they' can be avoided 


HISTORICAL REVIEW 

The history of investigations into the artenal supply of the femoral head has been 
rev'iewed fuUy by Chandler and Kreuscher (1932), Nordenson (1938), and Y olcott (l^IS) , andin 
this paper reference wU be made only to some of the more important studies Hyrtl (184b 
stated that the vessels of the hgamentum teres were not of nutritional value to the emor 
head W that they spread out upon the surface of the fovea and unmedrately entered he 
foveolar veins Langer (1876) showed by injection that v essels did in fact enter t e ei e op 
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femoral head through the hgamentum tcics and tliat tlicy were of fundamental nnjiorlancc 
to the ossific centie He claimed that vanatrons existed in the adult but th.il these were 
secondary changes m which the vessels of the round ligament shrank to umm]X)rlance so 
that ceriucal vessels took ovei an almost exclusive supply of the head Walmslcy (11)1 ')) 
examined one hundred round ligaments but never found a vessel of ,iny si/c, he concluded 
that artenes of the ligament could convey no more than a trifling amount of blood I'urllu r- 
more, he demonstrated bj' injection that these vessels did not suppl}' the ossific centre in 
two children aged two years and six >ears Kolodny (1025) investigated a number of 
foetuses, infants, children, and adults, and concluded tliat the vessels of the hgamentum 
teres played a certain role m nutntion of the femoral head m the new-born and in children, 
but that they w'eie of no importance in the adult Zemansky and Lippmann (1020) came to 
similar conclusions Chandler and Kreuscher (1032) examined one hundred and fourteen 
round ligaments, and made senal sections of six femoral heads, including tw o in W'hich there 
had been fractures of the femoral neck 1 lie subjects w-cre adults, averaging fort} -eight years 
The ligament w'as absent in only one case and all others contained vessels In four, the vessels 
were of pre-capillar}^ size, but the others earned a significant blood snppl} In six specimens, 
senal sections w'ere made of the femoral head and the round ligament, and it was established 
that there w^as anastomosis between the artenes of the ligament and those within the head 
These obsen^ations are significant and they show' that, even in the adult hip, the hgamentum 
teres is a vasculai structure Nordenson (1038) examined one hundred and twcnt)'-ninc 
normal round hgaments He found that vessels were present in the ligament at all ages, but 
that with advancing age there was increasing obliteration by artcnosclerosis Strangel} , 
however, he found that in medial fractures of the femoral neck the fovcolar vessels were 
always large He suggested that these vessels, even although artenosclerotic, were capable 
of hj'pertrophy, and that this capacit}^ might explain w'hy necrosis of the head was not more 
common 

Wolcott (1043) investigated the artenal pattern at vanous ages up to adolescence He 
had preiuously made similar investigations in adults His conclusions are important 1) In 
mfants and children the ossifjung centre in the developing head of the femur receives its 
blood supply from capsular vessels w'hicli anse from the medial circumflex arter}' 2) Tlie 
hgamentum teres vessels do not enter the head of the femur m children, nor do they 
contnbute to the nounshment of the growing femoral head, except for ver}'^ small vessels at 
the site of implantation of the ligament into the foveolar area 3) Anastomosis between 
vessels of the hgamentum teres, capsular artenes, and nutnent artenes of the shaft, does 
not take place until ossification of the femoral head is almost complete, by w'hich time the 
vessels of the three systems unite by penetrating the thinned area of cartilage at the fovea 
4) The hgamentum teres circulation is closed, so far as the femoral head is concerned, until 
such anastomosis takes place 

In descnbing the arrangement present in the adult, Wolcott made these observations 
1) In approximately 80 per cent of specimens which were injected successfully, even in 
patients of advanced age, the hgamentum teres earned at least one mam artery which 
penetrated the head of the femur, and anastomosed with vessels entenng by way of the 
capsule 2) In approximately 20 per cent of adult specimens in which artenes of the 
hgamentum teres were injected successfully, the vessels failed to enter the femoral head 
In these instances opaque matenal could be seen to course through the artenes to the foveolar 
area from w'hence it was returned through the veins of the ligament 

So far as I know, Wolcott was the first investigator to state that the foveolar vessels 
increased in size with age This contrasts with other observations, but it is compatible with 
obsemd chnical facts Schmorl (1924). Hesse (1925), and Santos (1930) presented cases in 

which the proximal fragment of the head was found ahve with only vessels of the hgamentum 
teres remaining intact 
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METHODS OF im^ESTIGATION 

This study is based on the examination of fortj^-four femora obtained from fresh 
cadavers, the ages varying from birth to sevent5^-seven years The vessels were injected 
vnth banum sulphate, and examined by X-ra}'^ after decalcification of the femoral head The 
specimens were cleared bj^ Spalteholz method which makes the cartilage, fibrous tissue, 
decalcified bone, and fatty marrow transparent, while the red marrow and \ essels containing 
red cells or banum sulphate remain opaque Transverse sections were made of thirtj round 
ligaments, close to their femoral attachments Transverse sections were also made just distal 
to the articular cartilage of the femoral head in order to confirm the success of the mjection, 
and to corroborate the findings regarding distribution of the vessels about the penphery of 
the neck The size of the vessels was assessed b5'^ means of an ocular micrometer An effort 
was made to measure the lumen of the vessels at their point of entr}?^ into the epiphj^sis, or 
at an equn alent position in the adult 
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Fig 1 

jMale, aged four j^ears Radiograph of 
decalcified specimen showing the three 
retmacular ^ essel groups 
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results of the investigation 

Three groups of vessels supply the upper end of the femur, namely the nutrient arteiy 
of the shaft, the retmacular or capsular artenes, and the foveolar artery or artery of the 
hgamentum teres The term “ capsular ” is m common use and is quite accurate, but the 
term “ retmacular ” stresses the relationship which these vessels have to the retmacular 
fibres and the penphery of the neck It also corrects the erroneous view that these vessels 
r, m the substance of the external fibrous capsule and that division of the capsule 
the circulation of the femoral head The term ” foveolar,” in place of 

“ artery of the ligamentum teres,” is adopted simply for brevity 
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Nutrient tirteiN— I lu' iiutiioiit .iilon oiiti'is the niid-^'IiAft of tlu fciiitii <iih1 niii}' be single 
or double I In mi]h'iioi bi.inch iiins u])\\.U(ls iu tlic iiKcIuIlaiN cavilj and .inaslonioscs 
with cciMcal bi. niches of the letnniciilai aileiies In no s|)icnnen fioni a jiiilicnt of less than 
thirteen \ears of age could 1 deinoiisliato initiient \essels crossing thi cpiphysi.il jiKitc 
from the mcta])h\sis to the e])ij)h\sis Ilowevci, such an anastomosis could be denionstr<ited 
across this zone in sc\oial adult sjiecnucns It is not jiossible to say how frecjiientlj tins 
occurs, because the presence of red inairow, oi of a dense cloiul of capillaries, made visibility 
poor in some specimens 1 he anastomosis occtiried between msscIs of 0 1 to 0 2 > millimetres 
m diameter It may be supplemented b^ the inosculation of fine cajullary tufts, w’hich appear 
to belong to both nutrient and retmacular arteries 

Retinacular arteries — These eesstls arise from the medial and lateral femor.i) circumflex 
arteries There is, howexer, a brisk cxtracajisular anastomosis m the region of the 
trochanteric fossa to which the inferior gluteal, profunda femoris, obtuiator, and circumflex 



specimen showing only postero-supenor 
and postero-infenor vessels 


enes contribute The circumflex artenes he superficial to the distal part of the fibrous 
caps e an they do not run within its substance, branches of the arteries pierce the fibrous 
lateral extremity and run medially along the neck of the femur, deep to the 
with^ ® of synovial membrane It is in this position that the vessels are associated 
icni a rule they are found in groups, although occasionally a few 

isolated and separate vessels may be observed 

and a three mam groups of retinacular artenes — postero-supenor, postero-infenor, 

thp\r groups are branches of the medial femoral circumflex artery and 

and ^ upper and lower borders of the neck of the femur If one looks at the head 

suuenor vp«p 1 ^ f medial aspect (as in Figs 1 and 2 insets) the postero- 

betw'een fivp ^ between eleven and two o’clock, and the postero-infenor vessels 

an seven o c ock Although the groups may extend on to the front of the 
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neck, they are usually posterior These two groups are moderately large and quite consistent 
the postero-supenor group being usuaUy the larger, and occasionally providing the sole 
supply to the epiphysis The antenor group is the smallest and least constant, its vessels 
are branches of the lateral femoral circumflex artery (Figs 1 and 2) The relative frequency 
ot the groups, and estimations of their sizes, are shown in Tables I to III 


TABLE I 

PoSTERO-SupERIOR ReTINACULAR ARTERY 


Age 

Number of 
specimens 

Postero superior 
vessels present 

1 

j Range of size 

of vessels 

Mean size 

Children 

24 

24 (100 per ceni ) 

0 125-1 S7S mm 

0 730 mm 

Adults 

j 

20 

20 (100 per cent ) 

0 300-1 330 mm 

0 839 mm 

table II 

Postero-Interior Retinacular Arterv 

Age 

Number of 
specimens 

Postero-in ferior 
vessels present 

Range of size 
of vessels 

Mean size 

Children 

24 

23 (95 per cent ) 

0 150-0 875 mm 

0 467 mm 

Adults 

20 

16 (80 per cent ) 

0 150-0 625 mm 

0 410 mm 


TABLE III 

Anterior Retinacular 

Artery 


Age 

Number of i 

specimens | 

Anterior \ essels 
present 

Range of size 
of vessels 

Mean size 

Children 

24 

16 (65 per cent ) 

0 025-0 525 mm 

0 184 mm 

Adults 

20 

5 (25 per cent ) 

0 100-0 300 mm J 

0 250 mm 


TA.BLE I\ 

FOVEOLAR t'ESSELS 


Age 

Number of 
specimens 

hfumber uitli 
penetrating \ essels 

Range of size 
of vessels 

Mean size 

Children 

24 

8 (33 3 per cent ) 

0 075-0 30 mm 

0 183 mm 

Adults 

20 

. 

14 (70 per cent ) 

0 075-0 625 mm 

0 328 mm 


The retinacular vessels he loosely under the s}movial membrane, sometimes in mesentenc- 
like folds of synovial membrane In their cervical course these vessels supply mam 
branches to the femoral neck which anastomose mth the nutnent artery^ of the shaft 
Branches from the superior vessels are particularly numerous and they run a remarkabh 
straight path from their origin to the base of the femoral neck Despite the attachment o 
in Branches the mid-cervical parts of the retinacular vessels are quite mobile, m marked 
co„"fte ZZ wh,ch 4 be noted as they approach the art.cu.ar cart.lage 

bone and joist surcer' 
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Fig 3 


Male aped two months Spaltcholz’ preparation Ossific eentre not present 
Postero superior and postero inferior retinacular \esscls irc seen A 
curved penetrating foaeolar ^esscl is passing up to the cartilaginous head 
The inset is a photograph of the specinitn 




r 


Male aged six months Fig 4 shows posterior view of Spalteholz’ 
preparation Retinacular vessels are supplying the ossific centre and passing 
beyond it to the subarticular region Foveolar vessels are spread out on 
the surface of the fovea Three very small vessels pass deep to the surface 
but do not reach the ossific centre Fig 5 show s the oblique view , the 
superficial distribution of foveolar aessels can be seen Insets are 
photographs of the specimens 
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The postero-supenor group of retinacular vessels do not pierce the epiphysial cartilage 
they cross the plate at its penphery and then turn towards the centre of the femoral head' 
The postero-infenor and antenor vessels often cut the comer of the plate Within the 
substance of the head, the retinacular vessels anastomose with each other, and rvith the 
nutnent and foveolar artenes if these are present 


Foveolar artery— The foveolar artery anses either from the obturator or medial femoral 
circumflex artenes, or from both It passes mto the acetabulum under the transverse hgament 
and, after giving off a pulvinar branch to the Haversian fat pad, it rans along the hgament to 
the femoral head The foveolar vessel was present m every hgament exammed, but the size 
varied considerably The important question is whether or not the vessel contributes to the 
supply of the ossific centre, or to that of the adult head In eight specimens out of twenty- 

four, m children up to the age of thirteen 



years, the artery penetrated the fovea and 

supphed the deep cartilage of the head or 

the ossific centre The vessels were ver}' 

small and vaned from one to five in number 

(Figs 7 and 8) The size of these vessels 

IS shown m Table IV In the other sixteen 

specimens the vessels spread out over the 

surface of the fovea hke the fingers of 

an outstretched hand, obviously being 

concerned solely with supply of the fibrous 

tissue of the hgament and its attachment 

to the cartilaginous head (Figs 4-6) 

In adults there was sinking alteration 

m the size and arrangement of the foveolar 

vessels They penetrated the osseous head 

Fig 6 in fourteen out of twenty specimens In 

Male, aged four years Postero-supenor retinacular other Specimens VlSlbfllty was poor, Olvmg 
vessels are well seen Foveolar vessels do not cross the , j j / » n 

cartilaginous zone betiveen fo\ea and ossific centre fo ted marrow and penfoveolar capiUanes, 

and accurate observations could not be 
made It is evident that there is anastomosis m at least 70 per cent of adult cases, and 
possibly m more than 70 per cent As seen in Table IV, the incidence of penetrating 
foveolar vessels in adults is approximately double that which is found m children, and the 
diameter of the vessels is increased by 80 per cent Adult foveolar vessels are 
illustrated m Figs 7 and 9 


DISCUSSION 

There is no dispute as to the existence of three mam artenal groups supplying the femoral 
head Difference of opinion exists only on the questions of the relative size and importance 
of the vessels, and the effect which age may have on foveolar vessels Many diverse views 
have been expressed Unfortunately some investigators have failed to pubhsh the factual 
basis of their studies, so that critical analysis of their papers is of little value It is generally 
agreed that retinacular vessels represent the chief artenal supply to the upper femoral 
emvhvsis and the adult head Discussion is centred upon the relative importance of the 
Wolar and nutnent artenes Foveolar vessels appear to be of significance in a minority oi 
h Mren whereas in adults the vessels are of increasmg value The nutnent vessels a 
children, epiphysis of the child is concerned but they constitute a supple- 

ourS 0 supply m sLe adults Eaanunat. on of matenal from avascular fcmor^ 
Te" te n mfrejuent Observatrons on Perthes’ drsease and other necrot.c lesmns m 
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Children are very rare and I can find no reference to injection of tlic arterial system in tlicse 
conations We have no alternative, therefore, but to icsort to hypothesis in attempting to 
correlate the pathological findings with known facts about tlic circti a ion 
Relative importance of the retinacular and foveolar vessels in children l ie 
cartilaginous head and the ossific centre are supplied almost entirely from retinacular vesse , 
wdnle in a few specimens the foveolar vessels contnbute In the senes now reported, foveolar 



male aged sixtj'-four years Posterior half of specimen (Spalteholz’ preparation) 
The penfo\eolar cloud of capillaries is Msiblc A penetrating fo\colar artery of 
moderate size is passing toward the postero-superior retinacular artcrj 



Female, aged six years Foveolar area of specimen (Spalteholz’ preparation) 
Five vessels are seen passing from the fo\ ea into the ossific centre 


vessels penetrated the deep cartilage or the ossific centre in only eight cases out of twentv-four 
Most of the vessels were small, but in view of the size of the femoral epiphysis there was every 
possibihty that they could sustain its hfe The evidence indicates therefore that the foveolar 
vessels never constitute the chief vascular supply to the femoral head in children, but that 
they are of importance in a minority of cases If this view is accepted the site of obstructive 
vascular lesions causing avascular necrosis must be located in the retinacular group of vessels 
The foveolar supply may afford additional protection to the ossific centre The epiphysis 
in the child is more dependent upon retmacular vessels than is the corresponding area of 
bone in the adult, thus explaining the greater frequency of avascular necrosis m children 
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Le^g-Perihes rftsf«se--Al though Jackson Burrows ( 1941 ) suggested that venous obstruction 
might be the cause of Perthes’ disease, most investigators behe^e that artenal obstruction 
of undetermined nature is the probable cause If mjurj is the cause of Perthes’ disease 
vulnerabihty of the epiph3^sis to infarction mU be greatest when the blood supph^ is denved 
largety from the postero-supenor vessels In other woids, multiple sources of ^ascu]ar 
supply pro^nde a safeguard to the nutntion of the femoral epiph3sis, and in contrast, 
concentration of the vascular supply to one group of vessels constitutes a potential danger I 
believe that the postero-supenor group of vessels is susceptible to pressure from the acetabular 
hp and its labrum in positions of forced abduction and external rotation of the hip, and that 
It is indmduals mth this pattern of vascular suppl3^ who are most prone to Perthes’ disease 
Congenital dislocation of the hip — Fragmentation of the epiph^ sis after reduction of congenital 
dislocation of the hip joint appears to be due to avascular necrosis It is unlikel3 that the 



Fig 9 

Male aged sixty j'ears Photograph of the posterior half of a decalcified 
specimen This shons retmacular and nutrient artenes and a good-sized 

foieolar \esse} 


changes could be produced by direct trauma, the vessels and the ossific centre he deeply 
mthin the substance of the cartilaginous head and are thus protected from injur3’^ Moreover 
it IS difficult to believe that manipulative reduction would cause extensive damage to extra- 
capsular vessels suppl3nng the hip joinf Again, I suggest that the postero-supenor vessels 
are the most hkei3'^ site of vascular damage Fragmentation has been observed in the sound 
hip after fixation in full abduction and external rotation, but not when this joint has been 
left free The degree of pressure on the vessels trapped between the femoral neck and 
acetabular margin depends upon the degree of abduction, the prominence of the postenor 
acetabular hp, and the tightness of the adductor muscles After mampulatne reduction 
with gentle stretching of the adductor muscles, the femur usuallj assumes a position of 4 > 
degrees abduction, this ma3^ be accepted as a position of safetj' so far as the retmacular 
vessels are concerned Mffien the adductors are i ery tight, it would seem less dangerous to 
the circulation in the femoral head to lengthen them b3 tenotom3r than to stretch them 
forcibly, using the postero-supenor surface of the femoral neck as a fulcrum 

fentons — A'vascular necrosis is not a frequent complicafion of the 
which IS graduall3'^ progressive It does occur, howerer, in the acute 
in cases treated b3f ngorous manipulative or operatue reduction 
uggested that these changes were due to surgical dinsion or rupture 
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of %esbels m the ligamentiim teres It is tuic that fovcolai vessels may represent the mam 
vascular supply remaining to the slipped epiphysis On the othei hand, if the letmacular 
vessels Mere damaged itieparably m evciy case of cpiphyscolysis, avascular necrosis should 
occur more frequently There aie several anatomical facts which would explain escape from 
inmrx of the retinacular vessels when slipping occurs slowly Displacement occurs between 
the epiphysial cartilage and the metaphysis (Waldcnstrrnn I'HO) at a level where the 
retinacula! r essels are still quite mobile, not vet having reached the vicinity of the epiph> sial 
plate Thus w'hen the epiplnsial plate and epqrhysis slip downwards and backwards tlu 
vessels may escape traction in]ur\ , particularly if the slipping is gradual or slight so that the\ 
mar elongate and accommodate themselves to the new position of the cpijih) sis Dut if the 
slipping IS rapid, or extensive, the r essels are more likely to be damaged 1 he postero-inferior 
group of vessels, which aie e\ en more mobile than the postero-superior group, arc more likch 
to be injured b} forcible manipulative reduction than by gradual stretching due to progressn e 
displacement of the epiphysis 

Relative importance of retinacular and foveolar vessels in adults — In the adult, the 
united epiphysis receives nounshment from additional sources The retinacular \ essels are 
still predominant, but the nutrient foveolar vessels take over an increasing share In fourteen 
of the twenty specimens examined, for eolar vessels penetrated the femoral head and supplied 
it Math a significant amount of blood, thus confirming ^Volcott's observations The for'colar 
supply IS, hoM'ever, vanable sometimes there is none, but in the niajont}'’ of cases it is present 
to a 1 anable extent 

Fiaciuie of the neck of the fciiuo — In fractures of the neck of the femur, the fate of the head 
depends upon the residual vasculant3q Mdiich is decided at the momeat of maximal displace- 
ment of the bone It is obnous that all intra-osseous vessels in the neck are disrupted and 
that blood supply depends M'holly on the retinacular and foveolar \ essels It seems reasonable 
to assume that displacement of the fragments is greatest M'hen the fracture line is vertical, 
and least when it is more honzontal, especial^ when there is impaction of the fragments 
The fracture-shaft angle ma}^ be accepted as an index of the degree of displacement, and 
probably therefore as a guide to the likelihood of damage to the retinacular artenes The 
statistics of E)we-Brook and Pridie (1941) suggest that M'hen the fracture-shaft angle is 
greater than 40 degrees, displacement of the fragments is insufficient to cause disruption of 
the retinacular vessels 

It IS difficult to estimate the frequenej^ wth which the adult femoral head can be 
nounshed fully by the foveolar artery There is a vanable foveolar supply in 70 per cent 
of cases, the vessels being capable of maintaining the nutation of the whole femoral head 
in some cases (Schmorl 1924, Hesse 1925, Santos 1930), and of no more than a limited area 
near the fovea m others In the other 30 per cent , loss of the retinacular supply would be 
expected to cause avascular necrosis 

One patient who died four months after fracture of the femoral neck showed the 
importance of the foveolar vessels There was complete disruption of the retinacular vessels 
but the foveolar vessels were intact The medial third of the head was ahve, the other two- 
thirds, which had died, was already revasculansed fully from the living segment and new 
bone M'as being laid down on the dead trabeculae There is of course abundant evidence 
that, m the adult, complete regeneration is slow and usually incomplete, especially when the 
avascular fragment is large (Phemister 1939) Only when there are large foveolar vessels is 
1 itahty of the head likely to be maintained to a degree compatible with a good end-result 
It must not be forgotten, however, that proper reduction and immobilisation of the fracture 
may also assist in revasculansation of the proximal fragment Clearly, every effort should 
be made to avoid damage to the fovealar artenes 

Avascular necrosis due to the Simth-Peiersen nail— There is no direct evidence as to the way in 
M'hich the foveolar supply may be affected by a Simth-Petersen nail Linton (1944) suggested 
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that there was significant difference in the incidence of necrosis as between cases treated b, 
means of a Smith-Petersen nail and those immobihsed by Nystrom’s three small nail 
Avascular necrosis occurred in 39 5 per cent of fractures treated by the massive nail ani 
only in 9 3 per cent of fractures immobilised by small nails The explanation seems to t>- 
obvious Any object dnven into the bone near the fovea may disrupt the foveolar ^e^';eL 
Furthermore, in so far as the anterior part of the head usually receives its blood supply from 
the postenor set of retmacular vessels, a large centrally placed object may sever intra-osseoib 
artenes The foveolar vessels are most prone to damage if the nail is near the fovea andmth 
its tip flush yvith the articular surface Nystrom’s nails, and Austin Moore’s pins, are inserted 
more penpherally than the Smith-Petersen nail and their bulk is dispersed, for this reason 
the}?^ are hkely to cause less damage The nsk of a Smith-Petersen nail may perhaps be 
reduced by inserting it eccentncaUy and avoiding the foveolar area 
T raumaUc dislocation of the hip joint — There is httle evidence as to the mcidence of vascular 
damage m traumatic dislocation of the hip joint Klemberg (1944) reported a case m which 
the foveolar vessels were still patent after such injur}’-, but in the majonty of cases the 
hgamentum teres must be ruptured so that there can be no vascular supply to the femoral 
head from foveolar vessels The incidence of avascular necrosis must depend first upon the 
frequency of damage to retmacular vessels, and then upon the incidence of anastomose 
between these vessels and the nutnent artenes In children no nutnent vessel was detected 
crossing the epiph 5 rsial line from the metaphysis to the epiphysis In some adults, howe\er, 
there was such anastomosis Thus, avascular necrosis after traumatic dislocation of the hip 
joint, due to rupture of the retmacular vessels in cases where there is no adequate anastomo'b 
between these vessels and the nutnent artery, must be expected to occur more frequentl) 
m children than m adults 


SUMMARY 


1 The arterial supplj’ of the upper end of the femur has been studied in tiventyfour 
children and twenty adults 

2 The artenal system was demonstrated by injection of radio-opaque matenal, wi 
Spalteholz’ method of clanfication, and histological section of the neck and hgamentum teres^ 

3 The upper end of the femur is supplied by the nutrient artery’ of the shaft, the retmacu af 
vessels of the capsule, and the foveolar artery of the hgamentum teres 

4 The retmacular vessels consist of three separate groups postero-supenor, P° 
mfenor, and antenor These vessels are the chief supply’ to the epiphysis and femor 


at ail ages 

5 The foveolar artery’ constitutes a small and subsidiary’ blood supply to e 
epiphy’sis In this senes, it penetrated the cartilaginous or osseous head m 33 per c 
y’oung specimens and 70 per cent of adult specimens The foveolar vessels increase i 


mth age 

6 The site of the vascular pathology’ m vanous 


lesions of the femoral head is consid 
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ALKALINE PHOSPHATASE AND THE MECHANISM 
OF OSSIFICATION 

I Joan Lorch, London, England 

From the Chester Beatty Research Institute Royal Cancer Hospital, London 

In bone formation, two fundamental processes may be distinguished— the synthesis of 
a calcifiable protein matnx, and the deposition of mineral salts therein The biochemical 
mechanism by which bone salts are formed and deposited has been studied e\tensiveh 
since Robison’s first descnption of a " bone enzyme," with an optimum pH m the region 
of 9. which was referred to later as “ aUcahne phosphatase ” In this paper it is proposed to 
outline earlier work which forms the background to recent intensive studies of alkaline 
phosphatase, and to survey the contnbution of histocheimcal studies to our understanding 
of the complex processes of calcification and ossification 

Investigation of the biochemical mechanism of calcification was initiated in 1 923 hi 
Robison’s descnption of an enzyme which was capable of hydrolysing phosphonc esters 
in vitio JRoche (1946) reviewed Robison’s work in the hght of more recent research, and 
only the facts which are relevant to histochemical studies wiU be discussed here In his 
study of calcification, Robison took shoes of the epiphyses of long bones of rachitic rats and 
incubated them m physiological solutions yuth "different concentrations of calcium and 
_phosphorus salts JThe bone shces were then fixed, and the deposits of inorganic phosphate 
were visuahsed by conversion to silver phosphate which is darkened by light It was found 
that, under favourable conditions, inorganic phosphate was deposited durmg incubation ir 
the region of the hypertrophic cartilage at the epiphysial junction This method was useful 
in shelving the distribution of calcified areas and the conditions which determined calcification 
Ealcium phosphate was deposited only when the product of ion coruentrations of calcium 
^d phosphorus in the solution exceeded 40 mg per 100 ml _ Below this level, calcification 
Pccurred only if sufficient phosphonc ester was added to the medium Addition of the ester 
also encouraged the deposition of calcium phosphate at higher ion levels It was this 
observation, as well as the fact that a phosphonc esterase could be extracted .from bone, 
which led Robison to formulate his well-known theory of calcification which may be stated 
bnefly ^ A phosphomonoesterase is present at the site of calcification This enzyme liberates 
phosphate ions from organic phosphates, thus producing a local increase in the concentrabon 
of phosphate ions Consequently the solubility product of calcium phosphate is excee e 
and the s^ is precipitated at the site of enzjune actionj This theory requires the 
of acHve phosphatase at the sites of calcification only, and a suitable substrate in su cien 
concentration to produce the required phosphate ions These conditions being fu ^ ^ 
local precipitation of bone salts might be accounted for, but fixation of the salts in the pm em 
matnx would still have to be explained This aspect of the problem was investiga e 
iRoche (1946) whose modified theory of calcification is set out in his review 

In orderLo demonstrate the presence of phosphatase at sites of calcification, quan i a 
biochemical methods were at first employed These were based on estimates of the P 
or of the organic radicle hberated by enzymic hydrolysis of a suitable substra e 
be applied either to macerated tissues or to more or less purified ^n^yme 

minute portions of tissue are used for analysis, a fair idea of the dis 

wthin an organ can be determined difficulties must be 

When examining the results of quantitative enzyme studies, ^erta 

borne in mind Enzyme activity is influenced by the mode ^ (I947) 

methods of punfleafon Idas was emphas.aed 4 

showed that the effect of certain activators on alkahne phospha 
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method of extracting the enzyme When dealing with extracts, incomplete removal of cn/yme 
from the tissue is unavoidable and there is always the possibility that there may be unknown 
quantities of tissue constituents exerting an influence on the cn/yme action Jhcsi 
discrepancies may become evident when the enzyme activity of different tissues is comp.ircd 
j Results obtained by biochemical assay deal necessarily \\ itli organs or parts of organs 
ihe heterogeneous nature of the tissues is not taken into account Robison s bone slice 
jechnique uas the first method by which localisation of phosphatase within a tissue Mas 
(demonstrated Calcification took place m the hypertrophic cartilage of rachitic bones hence 
(this tissue must be the site of enzyme action Fell and Robison (1020) examined embryonic 
bone grovm in tissue culture, and again demonstrated the association of alkaline phosphatase 
with hypertrophic cartilage_and its absence from small-celled cartilage Experiments on 
membrane bone formation shoM'ed that phosphatase M'as ahva3's present in the ossifxmg 
mesenchyme Fell and Robison concluded that phosphatase M-as synthesised hy hj'pcrtrophic 
cartilage cells and osteoblasts 

Robison’s bone slice technique may be called a mic roanatomical method and it Mas the 
precursor of the hist ochemical technique developed fifteen years later by Gomori (lO'F)) and 
Takamatsu (1939) The advantage of this method is the accuracy M-ith Minch the enzime 
can be located, not only at sites within a tissue but also on particular structures inside cells 
Paraffin sections of the tissues which M’ere fixed in 80 per cent eth^d alcohol arc dcMaxed 
- and incubated m an alkaline medium containing sodium p glycerophosphate and calcium 
ions _By the action of phosphatase, inorganic phosphate is split off and calcium phosphate 
is deposited at the site of enzj^me action , The white calcium phosphate is then visualised 
by conversion either to the silver salt or to the black cobalt sulphide The latter method 
gives more constant results and it may be illustrated by the scheme 


Na (S glycerophosphate— 


-^calcium phosphate 

•^-Ca 

phosphatase 

4 , Co(N03)2 


pH 9 

cobalt phosphate 



4- (NH4)2S 



cobalt sulphide 


The Gpmon methoci has been used so extensivel}'^ on almost every type of tissue (Lison 
1948) that we must consider whether the conclusion is justified that black areas do in fact 
represent phosphatase activity It had been knoivn for some time that phosphatase M'as not 
destroyed by treatment Muth alcohol (Robison, Macleod, and Rosenheim 1930) so that 
fixation of V the tissue should not greatly impair its enzyme activity On the other hand, 
paraffin embedding, M'lth exposure to a temperature of about 58° C for several hours, is 
certain to affect the enzyme adversely But the destructive effect is of no great importance 
provided that there is no specific destruction at certain sites, nor diffusion of the enzyme 
from its onginal location That there was no such destruction or diffusion has been shoM n by 
Damelh (1946) who concluded that ‘‘ alkaline phosphatase in fixed preparations is found at 
sites which are those in which it occurs under physiological conditions ” The method is not 
stnctly quantitative but the degree of blackness m identically treated sections does provide 
an index of the relative phosphatase activity Incubation is earned out at pH 9 to 9 3— that 
IS to say the optimum pH of the enzyme the method is not reliable with hydrogen ion 
concentrations nba more physiologicaLlevd_(DanieUi, personal communication) “ Gomori 
negative areas (without colour) are not necessanly devoid of phosphatase Moreover, 
isince the conditions within a tissue are not always optimal for the action of alkaline 
phosphatase,, wejmust not conclude that every cell which is " Gomon positive ” displays 
enzyme activity in vivo^ Indeed jt is likely that the conditions for phosphatase action in the 
cytoplasm are not favourable (Danielli 1946) Modifications of the Gomon method, such as 
changes m the substrate or the pH, must be regarded with caution until the validity of these 
methods has been demonstrated 
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The histocheinical method was first apphed to non-osseous tissues, both normal and 
pathological The results ualJ not be discussed here, but it must be borne in mind that 
'_E^i 2 hatase is present in many structures, particularly jn the brush borders of proMui'a! 
renal tubules and the intestinal mucosa^ as well as in most ceU imclei^ Hence it is clear that 
jphosphatase has other functions than that of its probable role m calcification. It remains to*' 
be determined what those functions may be, and ii^at jt is that determines calcification ml 
certain tissue^nd prevents it in other tissues which contain phosphatase _ | 

In appl 5 ang the Gomon method to calcified tissues there are certain technical difficulties 
Phosphatase is destroyed by ordinary methods of decalcificatioj^ On the other hand, in 
sections of undecalcified osseous tissue, which can of course be obtained only from youn? 
matenal, the calcium salts already present obscure the phosphatase reaction, since both 
appear black after treatment by the Gomon method Gomon modified his technique in such 
a uaj as to stain preformed phosphate black but the sites of phosphatase activit)^ purple 



Fig 1 

Compact bone of rat’s nb near the marron cavity Incubation time one 
hour Note the osteocytes with processes and positively staining fibres 
extending from the endosteum (Untouched photomicrograph of 
decalcified section Sites of alkahne phosphatase, displayed bj the 
Gomon method appear black ) 


(Gomon 1943) The results, obtained uath bones of vanous mammalian embryos, agree 
well vath Robison’s conception of an enzyme associated with ossifjnng cartilage and 
det eloping membrane bone Gomon found that phosphatase appeared first in the 
^nchondnum of vertebrae and nbs, and later in that of all cartilages which become 
ps^sified Subsequently the cartilage ceU nuclenand the matnx were positive, particularly m 
the region of the penchondnum In these areas, calcium salts are first deposited 

Boume_(1943) tned to overcome the technical difficulties by incubating bone slices m 
the ^mon substrate and decalcifying after visualising the phosphatase Owing to the 
possibihty of diffusion dunng vanous stages of the procedure, these results cannot be accepte 
as cjdologicaUy accurate Nevertheless the obsen^ations of Bourne agreed in general vi i 

Alooe (1944) found that phosphatase was distnbuted mdely m early chick embo'os but 
thatTater it became localised in certain tissues, particularly those which vere about 
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ossify She confirmed the lesults of Fell and Robison (1020) that phosphatase was invariably 
present^m hj^pertrophic cartilage^ _Horowil7 (l‘W2), woiking on the heads of foetal rats, 
demo nstrated clearty the association of phosphatase with developing bones anc tcet i _ 
mdicated that glycogen, which was also localised in these tissues, might provide a substrajp, 
for the enzjfrne , but more evidence is needed on this point 

~~ There have been no histochemical investigations of phosphatase in animals beyond a 
certain st^ge of development owing to the difficulties cxpcnenced in cutting thin, undccalcificd 
sections of the harder matenal This pro mpted me tp develop a method of dccalcification 
which would not destroy tlie_en 7 jmieiLprch 1040, 1 047) The method involves dccalci fication 
citrate buffer at pH 4 5 in the presence of zme ions which have a protective effect on the 
enzyme The slight degree of inactivation which occurs during this treatment can be reversed 
bj^ subsequent reactivation in an alkaline medium The results obtained by applying this 


Outer layer of 
periosteum 
Inner layer of 
periosteum 


Periostea! bone 


Bone marrow 


Bone trabeculae 



Fig 2 


Costochondral junction from nb of adult rat Incubation time, thirty- 
minutes Note the absence of phosphatase from the small-celled cartilage 
except for a few nuclei in the central zone The nuclei of hj^ertrophic 
cartilage cells are strongly positive The inner layer of the periosteum is 
positive the compact periosteal bone immediately below it is negative 
There are a few positive patches in the bony trabeculae (Untouched 
photomicrograph of decalcified section Sites of alkaline phosphatase 
displayed by the Gomori method, appear black ) 


Small-cellcd 

cirtllage 


Hypertrophic 

cartilage 

Blood vessel 


method to bones of kittens and adult rats and mice (Torch 1947) may now be summarised 
^o^hatase is concentrated m the endosteum and penosteum where it appears m the nuclei 
of fibroblasts and on collagenous fibres The bone matnx itself is negative, ei^ept m some 
nevvly formed trabemla^where..traces of enz^e could be detected The superficiaUy 
pkced osteo^ytes have long ramifications protruding into the matnx These spidery, 
phqsphatase-contaming ceUs stand out black against the colourless bone matnx, (Fig 1)’ 
>|.t the costochondral junction of the ribs, as well as at the epiphysial plate of rodent bones 
vjhosphatase is locahsed in hypertrophic cartilage cells and in the calcifying matnx (Fig 2)’ 
It mil be noted that small-ceUed cartilage and penosteal bone were completely negative 
borne bone manow ceUs contained phosphatase Creep, Fischer, and Morse (1948) gave an 
account of the distnbution of phosphatase in decalcified sections of the tibia and skuU bones 
ot gromng rats. Their results are m agreement with my observations 
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Recentl}^, a stud}^ of phosphatase in the skeleton of developing bony and cartilaginoii 
fish was made (I^rch 1949) The results indicate that, m the earlier stages of developmeni 
phosphatase is ver}^ videspread but is confined almost entirely to the nuclei Extracellula 
phosphatase appears only at sites of calcification or fibre formation This finding is of interes 
in rnew of the fact that the collagenous fibres of heahng wounds also show strong phosphatas 
actmty (Fell and Damelli. 1943) Similar observations were made on fracture callus b 
Bcmme (1943, 1948) It would seem, therefore, that_phosphatase may have at least tw 
functions, ajgart from its intranuclear role which is possibly concerned mth nucleic aci 
metabolism, namely, the initiation of calcification, and some role in connection mth fibr 
formation 

In the bony fish (trout) phosphatase always appeared at the sites of membrane bom 
formation _long before the actual bone was defined The pre-osseous matrix displaj ec 
phosphatase activit}' but the older bone was invariably negative except m the periosteum 



Distal end of the quadrate cartilage at its articulation with the symplectic 
process of a 20 millimetre trout Incubation time six hours Only the 
s} mplectic cartilage is surrounded by a layer of osteoid Note the difference 
in appearance and phosphatase content bet« een ossifying and nofl-ossifying 
Carthage (Untouched photomicrograph of decalcified section Sites of 
alkaline phosphatase displayed by the Gomon method appear black ) 


This IS in agreement mth findings on mammalian bones In cartilage bone formation 
phosphatase appeared in the enlarged cartilage cells, and m the matnx, simultaneously wlh 
the formation of a penochondral ring of osteoid Non-ossifying cartilage never displaje 
extracellular phosphatase, only the nuclei of the chondroc 5 d;es being positive as are those o 
many other tissues The contrast between ossifying and non-ossifying cartilage is seen in Fig 
Injthe cartilages of non-bon}^ fish (Scyllium canicula) phosphatase was stnctly loca ise 
at the penpherj^ where the platelet-like deposits of calcium salts occur dunng the a e 
^bn onic stage In young embrj^os, devoid of calcium deposits, the cartilage was free ron 
phosphatase Itjs^ evident that phosphatase is correlated ivith calcification even in { 

trout, or .aor^ols has .ever been observed at s,tes des^ 
of extracellular phosphatase, there is_defimte endence that the ^^“er is an 
bitraceUular phosphatase does not seem to be_cpiTeIated unth calcificati 
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the phosphatase mechanism alone cannot lead to full understanding of the complex processes 
of calcification and ossification Research into the nature of the protein matrix of bone and 
tire other factors which plaj^ a part in the precipitation and fixation of " bone salts ” would 
seem most profitable at this stage of our knowledge of the biochennstrj^ of ossification 

I Figs 1 and 2 arc reprinted from the Quarterly Journal of Microscopical Science, 88, b> kind permission 
( of the Company of Biologists 
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THE MOVEMENTS OF BONES AND JOINTS 


2 Function of the Musculature 

M A j\L\cCokaill, Cork, IreL'^nd 

F)om the Anatomy Department of University College, Coik 

j\Iuscles retain the bones of a joint in a given position (postural function) or thej change 
that position for another (phasic function) Each of these functions is earned out in a field 
vhich IS influenced b}^ gra\nt 5 '^ The distinction between postural and phasic functions is 
not simplj academic, for it is reflected m the arrangement and the action of the muscles 
themsehes The terms "shunt function’’ and “spurt function’’ are more descnptne 
Shunt refers to the force which is transmitted along the bone in the direction of the joint, 
while spurt refers to the force which pulls the bone along the cur\''ed path which it traverses 
during mo% ement These words were introduced into mechanics by Enghsh engineers w the 
nineteenth centui^^ " Shunt ’’ is the centnpetal force associated mth movement in a cune, 
vhile “ spurt ’’ is the force which acts along the tangent to that curve As a general rule it 
is possible to distinguish shunt muscles from spurt muscles bj^ simple inspection of their 
anatomical arrangement 

SHUNT MUSCLES AND SPURT MUSCLES 
A shunt muscle is one that duects more of its contractile force along the bone than 
across it , whereas a spurt muscle directs more of its force across the bone than along it The 
distinction becomes effective as soon as the joint moves from the position of full <*\tension to 
one in which the bones make an angle mth each other (Fig 1) A muscle which anses near 
the joint and is inserted far from it is clearty a shunt muscle On the other hand, a muscle 
M hich anses far from the joint and is inserted near to it is a spurt muscle There are verj^ few, 
if anj , muscles with ongms and insertions equidistant from the joints on which they act 
This is true even for the adductor magnus muscle, which at first appears to be an exception 
to the rule The most antenor pubic fibres of this muscle are spurt muscles, whereas the most 
postenor ischial fibres are shunt muscles The biceps brachu and the brachialis anticus are 
spurt muscles, the pronator teres and the brachio-radiahs are shunt muscles From these 
examples it is clear that the difference between these two tjqies is the relative distance from 
the joint of their ongms and insertions The reason for the distinction in mam action of the 
tvo kinds of muscle is, of course, that muscles whose length bejmnd the joint is greater than 
that abo\ e it remain more nearly parallel to the momng bone than do those of the opposite 
tjqie, and thus direct more of their force along the bone It is possible to develop the thesis 
in a mathematicall}^ precise manner (IffacConaiU 1946) , but this is not necessar)^ for the 
practical grasp and apphcation of the principle This principle finds two chief applications, 
nameh, a mechanical basis nhich explams the sites of tendon sheaths and lumbneo 
interosseal expansions, and an understandmg of the sequence of contraction of the several i 
parts of the musculature of jomts 

THE FUNCTION OF TENT) ON SHEATHS j 

The chmcal importance of tendon sjmonal sheaths has obscured the fact that they are 
no more than bursae, ancillary>- to the fibrous sheaths beneath which they run FibroU' 
sheaths sene the simple purpose of retaining the tendons, and therefore the forces t ei 
transmit, close agamst the bone in all positions of the joint The effect of this function i 
that the’ ‘Paginate ’’ muscles, as ve may call them, are shunt rather than spurt musce.-, 


100 


THE JOURNAL OF 


BONE AND JOINT StRCEP 



101 


TUn MOVCMCNTS 01 BONKS AND JOINIS 

except foi the ]oints at which they are not cnshcathcd— foi cxam]ilc, tlic terminal jfiint of 
the digit m the case of the flexor longus cligitoruni J his is shown in Fig 2 

It will thus be cleai that shunt muscles tend to jircss the bones together rather than move 
them The\ are stabilisers rather than mobiliscrs — postural rather than phasic In this 
lies the explanation of the stability of ankle and wrist joints over a wide range of jiostiire 
It makes possible tlie art of tlie ballet dancei and the acrobat 

THE LUMBRICAL AND INTEROSSEOUS MUSCLES 

The instinct of tlie examination candidate wlio assigns 
tendon sheaths to the extensor tendons of the fingers is 
perhaps more sound than that of the examiner who is 
deeply shocked Tlie candidate w'ho cannot see wli\ the 
index-extensor is less entitled to a sheath than, sa\ , the 
flexor beneath a metatarso-phalangcal joint, is to be 
forgiven, because the range of angulation at the correspond- 
ing joints is comparable In fact, the function scr\ed by a 
flexor sheath is served also by expansions of the lumbrical 
and interosseous muscles where they arc inserted into the 
proximal parts of the extensor tendon These expansions 
pull the tendon of the extensor m a palmar (or plantar) 
direction and thus keep the tendon m close apposition with 
the bone They form part of the postural mechanism of the 
joints betw'een the digits and the bulk of the limb, and they 
enable the fingers (or toes) to be used effectivel}' over a 
w'lde range of posture Attachments to the more distal 
parts of the tendon subserve a similar function at the joints of the fingers For a first-hand 
account of the effects of nen^e injury upon the functions of these muscles the reader is 
referred to the paper by Sunderland (1945), based upon cases from the Pacific theatre of war 

CISARTIGULAR AND TRANSARTIGULAR LENGTHS 

The distance from the ongin of a muscle to the axis of 
movement of a joint may be called the cismticular length, 
and the distance from that axis to the insertion of the 
muscle IS the iransai licular length These measurements 
are made while the muscle is stretched to its full natural 
length (Fig 3) The ratio of the cisarticular length (C) to 
the transarticular length (T) — ^that is to say, the ratio C/T 
IS a guide to the functional relation of the muscle to the 
joint ^i\Tlen that ratio is greater than unity, as in the 
muscle A m Fig 1, then the muscle is pnmanly a spurt 
muscle , but if the ratio be less than unity, as m the muscle 
B, then the muscle is pnmanly a shunt muscle Further 
proof of these statements wall be found in the author’s 
^paper (MacConaill 1946) The concept underlying this 
^atio has a special application to muscles passing over two 
joints The biceps brachii may be taken as an example 
It IS a muscle which acts upon the shoulder joint and also on the elbow (its action on the 
radio-ulnar joint is irrelevant to this discussion) It anses but a short distance above the 
s o^lder and is inserted far distal to it Hence it is a shunt or postural muscle to the shoulder, 
and this action is enhanced by enclosure in a synovial sheath formed by the jomt, and by 
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Scheme to show the joint-stabilising 
action of a fibrous tendon sheath 
Where there is no sheath (A) the 
muscle behaves as a spurt muscle 
Where there is a sheath (B) the 
muscle being bound to the bones 
behaves as a shunt muscle 



Scheme to show the difference 
between spurt and shunt muscles 
The spurt muscle ( pulls more 
directly across the bone in most 
positions other than full exten- 
sion The shunt muscle (B) pulls 
more directly along the bone 
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the prolongation of the sheath along the bicipital groove On the other hand it arises far 
above the elbow and is inserted but a short distance distal to it It is therefore a powerful 
spurt or phasic muscle for the elbow The example of the biceps brachii is extended readiK 
to other muscles which are disposed similarly In particular, Hames (1934) shelved that the 
long head of the biceps femons had little phasic effect upon the hip joint when it acted as 
a motor of the knee, and conversely We are led, then, to this general rule when a muscle 
acts on two joints it is chiefly a spurt muscle to one and a shunt muscle to the other 

THE REVERSIBILITY OF MUSCLE ACTION 

The effect of a muscle in moving a bone 
depends solely upon the moment of its con- 
tractile force taken about the axis of movement 
at the joint The magnitude of this moment is 
independent of the direction of contraction of 
the muscle fibres, whether they act from the 
ongin or from the insertion So far as spurt 
action is concerned, the muscles are therefore 
reversible But their shunt action is not 
reversible , for in general their cisarticular and 
transarticular lengths are unequal, and the greater the shunt effect when they act from 
anatomical ongins, the less wall be that effect when they act from anatomical insertions 
The cisarticular length then becomes the transarticular, and conversely This restriction 
does not hold for muscles which have sheathed tendons, nor for those which have lumbnea! 
and interosseous tendons inserted into them Apart from these exceptions, it appears that 
the spurt muscles which are pnme movers, and shunt muscles which are joint approximators, 
interchange their roles with reversal of their directions of contraction That is to say, the 
usculature of a joint is mechanically reversible as a whole, but not by parts 



Fig 3 

To illustrate the meanings of cisarticular length (C) 
and transarticular length (T) of a muscle See 
text The axis of motion of the joint is indicated 



THE RELATION OF GRAVITY TO THE MUSCULATURE 

The influence of gravity is a constant factor in our 
environment , and the power of muscles must overcome 
this force as weU as move the limb The weight of the 
parts moved by muscles may often be comparable 
with the maximal extraneous loads put upon them 
This fact has to be kept in mind in attempts at numencal 
assessment of muscular force and efficiency Weight- 
lifting tests measure the reserve power, rather than the 
absolute force, of the muscles and are thus analogous 
to the tests wffich an ophthalmologist makes upon the 
oculomotor apparatus of a patient suspected of squint 
In all important cases the weight of the limb, jvith 
or TOthout an added load, is one of the two forces 
which have a resultant directed towards the centre of 
the joint (Fig 4) The other force is the resultant of 
aU muscle forces in action at the time, it acts at the 
centre of graiutj’’ ivhich vanes wuth the total load, but 
is fixed for an)'^ given load We have thus the directional 
lines of a parallelogram of forces which could be drawm , , . + i 

to scale if the ratio w'ere knowm, J and W being the total shunt force and the o a 
respectively The law W'hich underlies the concept of this parallelogram is that muscu a 
balances the pull of granty ivhether the joint be at rest or in uniform motion 
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The parallelogram 
forces of a join t at rc= 
(or moving at minimal 
uniform speed) 

(W) Total load (weight of mo\ing pa^ 

of limb extraneous load) (M) 

cular force required to keep the pa 
rest, shown acting through centre 
gravity of the mo\ mg part This is 
resultant of all the actual muscle )orc« 
in operation (J) The resultant o 
other tivo forces acting across the j 
It IS shown in the text to be equal ii| 
magnitude to the total load 
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It IS an anatomical fact that the form and stiucturc of a joint is such that the swinging 
hmb IS not retained automatically, the active assistance of muscles is required that is to 
say the centripetal or shunt force which must be picscnt when we liai'c moi'cmeiit along .i 
curve, has to be supplied by the musculature * In so far as this is true, the shunt force, ], 
rvill be constant during uniform movement In accordance with the laws of physics the 
amount mil be proportional to the square of the rate of turn of the bone about the axis of 

the joint 

What then is the value of J when the joint is not moving’ It apjicars tliat it inaj' be 
equal to the total load, W' The argument is thus there is a minimal possible degree of tonus 
of the musculature, consistent with security of the joint \Vhen the arm is hanging verticall}' 
and this tonus is present, the part is on the tlireshold of ” pendulum swing,” and the 
centnpetal force which balances the weight is equal to \V Tins “ pendulum ” lias its proper 
rate of suing A pendulum swings through a small arc, but the joint can be moved over a 
large arc at the same rate and iherefote wtlh ihc same ccninpdal fotcc as is proper to the 
pendulum swing That is, in the limit, when the joint is at rest the inward or shunt force is 
equal to the load (W^) and is constant foi all positions of the joint 

It follows that when the weight of the part is acting vertically downwards upon the 
joint, as in the upraised forearm or on the ankle in standing, the prime movers or spurt 
muscles mil be in minimal action This is well knowm and has been applied admirably to the 
rehabilitation of cases of infantile cerebral palsy by Phelps and his school (Collis 1947) Ihis 
agreement between expectation and event does not of itself demonstrate the truth of the 
argument Further evidence of a confirmatory nature is available if the sequence of con- 
traction of the several muscles concerned with known movements is considered 


THE SEQUENCES OF MUSCULAR CONTRACTION 

Let it be assumed that the law stated above is true, and that the musculature of a joint 
which IS at rest combines with gravity to give a force directed towards the joint along the 
bone, that force being the same for all positions of the joint It will be the force which acts 
centnpetally throughout the slowest possible uniform movement of the joint Any more 
rapid movement mil require a greater shunt force to act along the bone That force cannot 
be provided by the spurt muscles, for they would impart an acceleration along the curve as 
well as one along the bone This possibility is excluded by the uniform nature of the movement 
The only muscles which are available are the typical shunt muscles, that is to say, those 
with ongms closer to the joint than the pnme movers Thus we should expect that the 
biceps, brachiahs, pronator teres, and the brachio-radiahs, would come into increased con- 
traction in that order, and this can easily be felt and seen to be the case These four muscles 
are, of course, contracted to some extent throughout the movement, it is an increase of 
contraction which is to be looked for m each case The difference between the order of 
contraction of the biceps and the brachio-radialis is most easily observed, as one would expect 
on grounds of surface anatomy The experiment is to be checked by asking the subject to 
place his hands upon, say, the top of a door and then to pull himself up slowly, by bending 
his elbows The brachio-radiahs mU then be seen to come into marked contraction m advance 
of marked contraction of the biceps, for the roles of spurt and shunt muscles have been 
reversed It should be added that the ease of observation of muscular contraction in the 
‘ first case (forearm free ) is much aided bj? making the subject raise a moderately heavy 
weight We can therefore summarise the role of the musculature by saying that spurt muscles 
are also anti-gravity muscles in positions other than nearly complete extension, while shunt 
muscles, as the name implies, have a special part to play in rapid swing at the joint 

* For practical purposes the arc ot movement may be regarded as the arc of a circle 
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It IS understood, of course, that mo\nng the limb against grsmty calls for acceleration 
at the start of the movement Vei^/^ often, such acceleration seems to be gained b} no moie 
than inhibition of the antagonistic fibres An expenment is instructive, it has to be earned 
out upon the expenmenter himself Practise relaxing the muscles, especiall}^ those of the 
upper hmb in particular, let the arms hang hea\nly bj^ the sides, sit— or better, stand— ■mtl 
the two arms hanging by the sides in that way, now " let them bend ” at the elbows, do nol 
even try to “ bend ” them actively If the shoulder muscles be relaxed completely the 
forearms vull be felt to “ float ” upwards, much as if they were floating m salt water The 
sensation is remarkable and quite chfferent from that of deliberate flexion It is possible tc 
attain considerable angulation of the elbow m this way The eyes should, if possible, be 
fixed upon a distant object so that the utmost detachment from the normal psychological 
concomitants of cubital flexion maj'^ be attained 

The expenment may be repeated mth the fists clenched There ivfll be a slight, but 
perceptible, increase m the speed of flexion of the elbow The two expenments demonstrate 
the role of shunt muscles, for clenching the fingers increases preliminary tone of the unst 
and finger flexors which pass over the elbow, and these are part of the shunt musculature of 
the elbow 

This account is not intended to be an exhaustive survey of muscular action, it is 
intended as no more than an introduction to the mechanism of the sjmovial joints, a mechanism 
in which the concept of spurt and shunt muscles mU be seen to have a particular relevance 
and value Attention has been given chiefly to aspects of muscular arrangement and action 
which have been treated either lightly or not at all in standard works upon the subject 
The purpose of the wTiter mil have been serv^ed if others are stimulated to question tlie 
statements made upon the grounds of fresh expenment 

SUMMARY 

1 IMuscles acting upon any joint can be divided into two pnncipal groups muscles of 
displacement or spurt muscles, and muscles of stabihsation or shunt muscles 

2 Muscles which anse far from the joint are spurt muscles, those ivhich arise near it are 
shunt muscles 

3 The fibrous tendon sheaths are joint-stabihsing mechanisms 

4 The lumbneal and interosseous muscles are muscles of stabilisation of the digits 

5 The arrangement of the musculature is such as to ensure a constant pressure across the 
joint cant}'' dunng rest or uniform movement The necessary centnpetal force dunng 
movement is supphed mainl}'^ b)'^ the shunt muscles 

6 Expenments are desenbed to illustrate these observations 
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from an atlas of general affections of the skeleton 


7 DIAPHYSIAL ACLASIS 

Synonyms— Multiple exostoses, Hereditary deforming chondrodysplasia 
H \ Thomas Fairbvnk, London, Engi AND 

The condition to winch the name of diaphysial aclasis was given by Keith (mO), at 
the suggestion of a friend, is characterised by the presence of cancellous exostoses capjied 
OTth cartilage, and by failure on the part of the periosteum to model the metapliyscs of long 
bones m a normal manner Diaphysial aclasis and dyschondroplasia are often regarded as 
vanations of one and the same developmental error and they arc frequently confused, but 
with little if any justification Both result from a fault of the epiphysial plate— nests of 
cartilage becoming misplaced, instead of being calcified and ossified m the normal manner— 
but radiographically they are quite different and m the vast majority of cases thc\ are 
distinguishable wthout the slightest difficulty Exostoses are outgrowths of cancellous 
bone on the surface of the parent bone dyschondroplasia, on the other hand, is characterised 
by columns or masses of cartilage lying inside the metaphyses, that is to say, the lesions 
are essentially endosteal 

Hereditary and familial influences play a definite part in the incidence Stocks and Barrington 
(1925) found exndence of hereditary factors m 65 per cent of 1,102 cases It may be 
transmitted by both males and females, and is said to affect about half the offspnng of a 
person shomng evidence of the condition It has been traced through as many as five 
generations (Remecke 1891) 

Sex — Of the reported cases, tw'o-thirds are males Age — Though sometimes present at 
birth, it seldom causes trouble before the age of six years and perhaps not till after grow'th 
has ceased Etiology — The cause is entirely unknowm 

Incidence — ^The number of exostoses in a single patient may vary from one to a thousand 
(Stocks and Barnngton 1925) , one or two dozen are quite common The size also vanes 
considerably A single exostosis may grow to a size sufficient to give rise to symptoms , and 
so may two or three exostoses m a multiple case although most of them remain too small to 
be of chnical importance The bones affected chiefly, but not exclusively as suggested by 
Keith, are the long bones which are formed in cartilage xvith help from the periosteum The 
exostoses project from the surface of the metaphyses or adjacent parts of the shafts, and are 
particularly common near the ends at which growth is greatest The more recent the out- 
growth, the nearer it lies to the epiphysial line — the distance naturally increasing as the 
bone grows Exostoses attached to the middle third of the shaft of a long bone — a site 
indicating very early ongm — are rare The epiphyses are never the seat of exostoses The 
most common sites are the femur and tibia in the region of the knee joint, the upper end of 
the humerus, both ends of the fibula, and the lower ends of the radius and ulna The pelvis 
(most commonly the ilia), the clavicles, sternum, spine, mandible, nbs (anterior ends), carpus, 
tarsus, and scapulae, show outgrowths less frequently Exostoses are seldom seen in the 
neighbourhood of the elbow joint In the spine it is the neural arches that are affected, and 
only verjr seldom a vertebral body , spinal exostoses are usually small The author has seen 
^ only two cases with large exostoses of the spine The metacarpals and phalanges may show 
small projections from the cortex, usually close to the epiphysial fines, though occasionally 
nearer the centre of the shaft , but the changes are insignificant and they are in sharp contrast 
to the cnppling deformities of the fingers which are often produced by the enchondromata 
of dyschondroplasia In a few cases exostoses have been desenbed on the sternum, and m the 
sub-occipital and mastoid regions of the skull they may even occur on the vertex of the skull, 
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Mhen the)^ are said to be similar to isolated cranial osteomata (Stocks and Barnngton 1925) 
Dicarfijig—There is often, but b)^ no means alwajs, a vai^ang degree of general duarfing 
There ma)- be mequaht} m the length of the hmbs, though it is not always the more affectec 
n hich IS the shorter 

Symptoms and signs — Most of the exostoses cause no s3Tnptoms, but a few, froir 
their size and position, gii e nse to some discomfort m surrounding structures For instance 
an exostosis on the inner side of the femur or tibia may cause inconvenience by pressure 
against the other leg, or against a saddle dunng ndmg A muscle or tendon may slip to and 
fro o\er the bonj^ projection and produce an inflammatorjr reaction m the bursa covenng 
the cartilage cap Occasionally, abrupt shppmg of a tendon produces a snap, and this mai 
e^ en cause temporarj^ " locking ” of the adjacent joint Adnce may be sought by reason 
of pam, impaired function, size of the grouTh, or deformity, and, in quite exceptional cases, 
interference vuth a nen^e or arterj'- Ver}'^ occasionally paraplegia has resulted from the 
pressure of a vertebral exostosis, usually one situated in the cervical region In common 
vith certain other conditions, the ulna is often unduly short, ivith its lower end imperfectly 
dei^eloped and vuth an exostosis projecting from the lower third of one or both forearm bones 
The shaft of the radius is cuiA^ed and the head of the bone is not infrequently dislocated 
E\ en when there is no such dislocation, the relative position of the humeral condyles may 
be abnormal The lower articular surface of the radius is tilted inwards, and there is displace 
ment inwards of the carpus but usuaUj'- without ulnar deviation of the hand Deformity of 
the forearm ma}'' be unilateral or bilateral The fibula may be short, but much less frequently 
than the ulna Shortemng of the fibula is more often obvious at the upper end than at the 
lower, unaccompanied by deformity of the tibia The lower ends of the tibia and fibula, 
distorted bj^ bonj'- outgrowths, are sometimes said to be fused, but if true fusion occurs at 
all it IS very rare 

Radiographic appearances — Radiographs show that mdiNudual exostoses have broad base; 
(fused with the shaft of the parent bone Some are sessile projections, but when the exostosis 
IS well formed the shape is ahvaj^s characteristic on the side nearer the centre of the shaft 
the projection of bone nses abruptly, almost at nght-angles to the surface of the shaft, 
uhereas on the other side it slopes gradually towards the epiphj^sis The apex is directed 
towards the centre of the bone, and though occasionally ending in a sharp point it is more 
often rounded inth a tendency to become enlarged or mushroomed Sometimes the 
enlargement is irregular and resembles a cauliflower An important additional feature, often 
absent when there are no more than one or two exostoses but alwa 3 fs seen when these are 
numerous, is irregular enlargement and abnormal shape of the metaph 3 '^ses and adjacent 
parts of the shafts The periosteum has failed to model the bone properly, and the normal 
trumpet-shape of the end of the shaft is distorted and often lost Occasional^, exostoses on 
the superficial and deep surfaces of an enlarged metaphysis may produce such irregulanti 
in densit 3 '^ of the radiographic shadow as to suggest cavitation of the bone, and possibly lea 
to an erroneous diagnosis of djmchondroplasia 

Pathology — ^As alreadj'^ indicated, two abnormal processes are concerned m diaphjs'a 
aclasis One or more fragments of cartilage from the margin of an epiph}'Sial line, becomiA 
isolated on the surface of the metaphysis, prohferate and form exostoses , and the periosteum 
nhich IS incomplete at the sites of these cartilaginous " nests,” fails to model the rnetaph' i- 
in a normal manner It was this penosteal failure which first suggested the w ord aclasis | 

m the title , , 

Histological examtnaitoit — On section, an exostosis is seen to consist of cancellous 
directly continuous mth the parent bone, the apex being covered mth a cap of card 
from vhich it grovs and vhich merges mth the thickened penosteum surrounding its 
The cartilage cap is co\ered by a bursa vhich ma^ become enlarged as a result o 
injur 3 from an adjacent muscle or tendon MTien an exostosis is large, and shape irregu 
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like a cauliflower, the caitilage instead of forming a smooth cap dips into ail tlic crcviccs, 
with the result that section shows an apparently indiscriminate mixture of bone and 
cartilage In one case of multiple exostoses with cxcessnely laigc outgrowths from the 
postenor surfaces of the upper ends of both tibiae, and another of a solitary, large exostosis 
growing from the neiual arch of the fomth lumbar vertebra, the author found on section 
nodules of cartilage, some of them calcified, buried m the loose cancellous bone of the 
exostosis This unusual finding does not, however, seem to warrant the assumption that m 
such cases there was a combination of the two conditions, diaphysial aclasis and 
d 3 ^schondroplasia 

Progress and complications— Though an exostosis may enlarge slowly throughout tlie 
time that the shaft continues to grow, the rate of growth of different exostoses in a multiple 
case seems to vary considerably J.Iany show little, if any, change over a period of years, 
whereas two or three may reach a size capable of causing inconvenience Occasionally one 
wall grow to a considerable size, the enlarged head becoming irregular and ei en branched 
Such changes usually occur in a solitary exostosis, particularly if it is growing from the 
scapula or pelvis In the vast majority of cases, when grow'th of the skeleton ceases and the 
adjacent epiphysis fuses wath the shaft, the exostosis ceases to grow' and the cap becomes 
ossified Occaslonall 3 ^ how'ever, the cartilage on one of the exostoses ma^' continue to 
proliferate and become so active as to form a rapidl}' enlarging chondromatous tumour On 
section, foci of calcification and ossification may be found in the substance of the tumour 
Enlargement of an exostosis may be delayed for manj' 3 'ears and then begin suddenl 3 ', long 
after growth should have finally ceased The rapidity w'lth w-hich there is increase in size of 
some of these chondromata, or osteo-chondromata as they often are, naturall 3 ' raises the 
question of possible malignant change Careful microscopic examination after biops}', or 
even of the whole tumour after it has been removed, does not alw'a 3 's settle the question with 
certainty WiLhs (1948) considers that the solitar 3 ' exostosis — " the commonest tumour of 
the skeleton ’’ — should be regarded as an osteoma and not simply as a solitar 3 '' t 3 'pe of the 
multiple condition, and he remarks that it is " not unusual for it to develop a chondro- 
sarcoma ” 

Geschickter and Copeland (1936) reported malignant change in 7 per cent of 262 cases 
of exostosis, but many of the cases they included do not appear to be examples of the 
condition which is now being discussed Jaffe (1943) in a small series of tw'enty-eight cases 
gave the frequency of malignant change as 1 1 per cent There must of course be man}' cases 
of true exostoses w'hich are seen by clinicians, and even operated upon, which never come to 
the knowledge of pathologists , and it would seem wise, at present, to admit that although 
the fact of occasional development of a chondro-sarcoma from the cap of an exostosis must 
be accepted, the frequency of this complication is unknow'n Some cases are undoubtedly 
malignant (Platt 1931, Gardner 1937), the bones most likely to be involved being the femur, 
the scapula and the pelvis It is not always easy to determine whether a large chondromatous 
or chondro-sarcomatous tumour has arisen endosteally or in the cartilage cap of an exostosis 
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CASE 1— DIAPHYSIAL ACLASIS 

(Figs 1-4) \\'oman, twentj^-one }ears of age Deformit}'^ of forearms noticed at the age of 
eleven 3 ears, vTth. some thickening of the fingers si\ months later There n ere large niimbert, 
of exostoses in the usual situations throughout the skeleton One metacarpal, and a few 
phalanges, showed small bone outgrowths No matenal change seen in radiographs dunng 
the past eight 3 ears 


' -f 



Fig 1 


Case 1 Forearms Xote the shortenmg cunature and pointed 
lower extremitj of both ulnae, and secondarj curvature of the 
radu Small exostoses are seen near the lower ends of all four 
bones and also at the upper ends of both ulnae — an unusual site 
The difference in length of the two bones is also seen at their 
upper ends where it has disturbed the relative positions of the 
trochlea and capitellum in both elbows 


I 



Fig 


o 


I Left leg. age thirteen 
; Short fibula "fin 
rmal position of both ena‘= 
striking enlargement oi 
rmetaphvsis 
n of the tibia and fibula 

e and below is probaW' 
to overlap of shadows 
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Fig 3 

Case 1 Right shoulder showing se%eral evostoscs of liic sliarp pointed \ anetj directed 
towards the centre of tlie shaft General want of modelling of the mctaphjsis is not %cr\ 
marked An exostosis is seen on the second nb (no similar projection was seen on the 
corresponding nb on the left side so that the bone thickening maj not be due to the 

attachment of the serratus magnus) 



' t 

i 

J 


Fig 4 

Case 1 Right knee The lower femoral metaphysis shows irregular enlargement with loss 
of the normal trumpet-shape and wth exostoses projecting from its surface Note the 
characteristic shape of the exostoses xxVnch axe inctmed towards the centre of the shaft 
An exostosis on the inner aspect of the tibial head appears to have been fractured 
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CASE 2— DIAPHYSIAL ACLASIS CASE 3— DIAPHYSIAL ACLASIS 


(Fig 5 ) Adult male suth exostoses 
affecting both humeri at about the same 
level, namely the mid-shaft — an unusual 
position 


(Fig 6 ) Specimen of the femur of a ma|\ 
aged about fifty j^ears, with a mushroome}| 
exostosis growing from the lower metaph)'sia 
which shows little want of modelling ' 



Fig t 


Case 2 Humen, sho^\lng sessile exostosis on the right and 
a pedunculated exostosis of charactenstic shape on the left 



Fig 6 

Case 3 Specimen in a man 
aged about fifD >cars 
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CASE 4— DIAPHYSIAL ACLASIS 

(Figs 7 and 8) Woman, aged fortj'-seven years Slic rcpoited that she had sustained an 
injur}^ to the left knee si\ montlis ago Tlie s 3 miptoms were regarded as being due to trauma, 
and not connected with the presence of exostoses whicli were prmcipalljf in tlic region of tlic 
knee joints Onh^ one forearm was deformed 



Case 4 ts i f ^ 

tilted inwards by the radial deformity ^ ^ carpus is not 
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CASE 5 — ^DIAPHYSIAL ACLASIS — ^with unusual features 

(Figs 9-11 ) Male, aged eighteen jears Height, 5 feet 7 inches Lumps on legs Mere fir't 
noticed Mhen he was tM'ehe months old, thereafter graduall} groMing larger No s\mptom' 
until recentl} Complains of pain in the nght thigh on m alking Tmtco m the last few month' 
while c} chng, the nght knee “ chcked ” and he w^as unable to bend it On one occasion the 
knee locked in extension for a month, movement being regained graduaUx Exostoses 
were present on most of the bones including the pehns, claxncles, sex'eral nbs, phalanges, 
metacarpals, and metatarsals Even the os calcis in each foot w as abnormal in shape, with 
an exostosis on the left The enlargement of the upper part of the calves was enormous, e\ en 
grotesque The nght ulna, and both fibulae, w'ere short Exostoses w ere removed from the 
nght femur and both calves The tumours in the calves w ere quite unlike the usual cancellou' 
exostoses, they consisted of open-mesh bone, wnth the spaces filled for the most part witli 
mushy, gelatinous, and mucoid matenal, containmg here and there patches of cartilage and 
calcified cartilage 



Fig 9 

Case 5 Hands showing small exostoses of se\ eral phalanges and some metacarpals The left i 
of normal length The fourth metacarpal of the right hand is short 
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Fig 10 


Fig 11 

^se 5 Left knee showing an exostosis on 
he postenor aspect of the femur and an 
extraordinarily large outgroivth from the 
Dack of the tibia Note the extensive 
attechment of the grmvth to the tibia its 
nodular surface, and the great irregularity 
in density Part of the opacity is due to 
a groivth on the fibula 


Fig 10 

Case 0 Antcro posterior view of the 
right knee and calf, showing tliat all 
three bones arc alTecled flic sii-e 
and irregularity in dcnsitj of the 
tibial growth is striking The clear 
area in the tibia, sharply defined on 
one aspect, is rather suggcslnc of 
cavitation, but at operation this 
was disiiroi cd 



Fig 11 
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Synonyms— Stippled epiphyses, Ghondrodystrophia 
calcificans congenita (Hunermann) 

The chief charactenstic of this rare disorder of infanc}^ is the presence of a number of 
discrete centres of unusual density in many cartilaginous epiph3^ses and apoph3'ses Attention 
was first called to the condition b 37 this author in 1927 , two cases being reported bnefl\ 
In 1935 he classified it under the title ‘‘ epiph3^sial d3'splasia puncticulans,” this being one 
of two which, at his request, were suggested by the late Sir Frederick Still The alternatn 
adjective — punctata, which is no less descnptive and was also suggested independentlj b\ 
Dr Parkes Weber (see Bateman 1936 ), seems to be preferred m this country and it ha. 
therefore been adopted Details of eight further Bntish cases are now available, all but one 
of which have been pubhshed b3'- vanous authors Other cases have been reported under 
the title of " stippled epiph3^ses ” but the pubhshed radiographs do not seem to justifj their 
inclusion in this group Further search has disclosed an undoubted case reported b3 Conradi 
in 1914 under the title of " chondrod3^strophia foetahs hypoplastica ” A few other casc'-l 
have been reported in the literature of other countnes, the title favoured bein 
" chondrod3^strophia calcificans congemta ” (Hunermann 1931 ) In aU, we have some sixteen 
cases for stud3^ 

Hei editary and familial influences — There is no exudence of hereditar3T mfluence and seldoraj 
of famihal influence m the mcidence of this condition Sex — Females are affected more 
frequentl3^ than males in the proportion of more than two to one 
Age — Fourteen cases were discovered xnthin the first nine months, and some xnthin the 
first few da3'’S of post-natal hfe Onl3^ two cases were over two 3^ears of age one of these! 
was ahx’'e at nme 3’’ears The d3'-splasia undoubtedl 37 begins in foetal hfe j. 

Etiology — The cause of the condition is unknoxra 

Climcal signs — Dioarjing of the short limb t3ipe is usuall3^ if not invanabty, present T 1 
proximal segments of the limbs are particular^ short Of two cases in which the change 

V ere apparent^ confined to one lower limb, in one at the age of four weeks the affected hir- 

V as short , while in the other, though the legs were equal m length at sixteen months, thf 
XX as one and a half mches of shortenmg at the age of nine years Unfortunatel3? full deta' 
are not axmilable in either of these cases The affected epiph3^ses are definite^ enlargi 
Contractures — Flexion of certain joints, xxith a xmr3ang degree of limitation of mox^emer 
xx'as present in sex^eral cases, the hips, knees, and elboxx^s being the joints particularty affectc'-/ 
In one knee the head of the tibia xx'as subluxated The xxTists xvere held in a flexed positi j 
m one case , and there xx^as ulnar dexuation of both hands and ngidity of the xvnsts in anoth | 

In 5'^et another case there xx'-as contracture of the fingers In txxn cases the hands 
desenbed as bemg long as compared xxuth the forearm, but in another the fingers xxere b!"!’ 
and mclmed to the accoucheur position The feet in one case xx'ere ngid although the tar 
bones xx ere not stippled In one case xxath mx olx'^ement of a single leg the foot xx as x a 
and stiff In txxo cases the limbs xx’^ere said to be "spastic” but xxuthout further 
xxhile in a third the reflexes xxere much exaggerated Thickening of the skin is mentione ^ ^ 
some German authors In Bateman’s first case, the skin of the palms xx as deepl3' furro'^ 
and adherent to the deeper tissues, particular^ in the nght hand xx'hich could not be 
completety The head has shoxxm no charactenstic features, being x'-anousty deacn 
normal, rather large, globular, suggestix-e of ox3rcephal3^ bossed, and even microcep 

The fontanelle IS large The nose in some xx as broad and the nostnls large Bilatera con^i 
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cataiact has been a conspicuous feature of the British cases, being found in siv of the ten 
Onty in one of the cases reported in the literature of other countries is cataract mentioned 
Iniclled appears to be distinctly dulled, sometimes to the extent of mental deficiency 
Geneial zveakness, failure to thnve, and in one case, cyanosis, were responsible for the patients 
being taken to hospital Blood cxanmwUons have revealed nothing of interest 
Radiographic appearances — In radiogiaphs the cpzphyscs generally are stippled, as if 
ossifjnng from many separate centres, the appearance being suggestive of that produced by 
flicking paint from a brush on to a clean surface The spots vary in si/c, but most of them 
are minute and usually discrete They also vary considerably in number, and arc not always 
more numerous in older than m younger children 1 here is evidence that in some cases the 
spots may become gradually smaller and fewer in number (Hunermann 1031, Ilasslcr and 
Schallock 1940, and Jorup 1944) On the other hand they may show a tendency towards 
fusion, with the formation of a single, more normal, centre of ossification Often tlicj appear 
at an earlier date than that at which ossification normally begins m the epiphysis concerned , 
and thej maj appear too early by several years For instance, multiple centres were seen 
at the upper end of the ulna in a number of cases, and in all these the olecranon epiphj'sis 
should not have been insible for some years Abnormally early ossification, stippled m 
character, w'as also seen in the low'er humeral epiphysis, the radial head, the floor of the 
acetabulum, the ischial tuberosity and the neck of the scapnla Occasionally the carpus, 
starsus and patella also showed signs of premature ossification Even though ossification 
in some epiphj^ses or in the carpus may proceed normally, without stippling, these centres 
may have appeared unusually earljr 

The epiphj^ses most frequently showing the typical stippled appearance are those of the 
upper and lower ends of the femur, upper end of the tibia, and upper end of the humerus 
The Imver end of the tibia, both ends of the fibula, the lower ends of the radius and ulna, 
and the bones of the hand, are much less frequently affected This affection differs strikingly 
from bone dysplasias generally m so far as charactenstic changes are often showm in the 
'Hegion of the elbow'- joint, multiple centres being found at the lower end of the humerus and 
in the radial head, as well as in the olecranon In at least four cases the femoral cond 3 des 
showed a cunous appearance, the spots of ossification being arranged around the penphery 
m a cun^ed line in two of these the outer condyle only was outlined in this way, the inner 
showing just a few' central spots In a case with involvement of one lower limb, there W'as 
at sixteen months an irregular mottled centre for the lower femoral epiphysis with, in addition, 
a separate group of small discrete centres for the medial condyle at nine years, this epiph 5 'sis 
and that for the adjacent tibial head, though both somewhat larger than the corresponding 
centres of the opposite leg, were approximately normal in outhne and density 

In Lightwood’s case (1930), more or less normal centres were present in the lower 
femoral epiphyses close to the metaphyses, with additional stippled centres nearer the 
articular surfaces of the condyles The stippling at the ends of the long bones is inclined to 
be erratic, spots being sometimes seen where no part of an epiphysis should be found, and 
perhaps absent where ossification should have begun It is often difficult to decide the correct 
allocation of the bony spots, particularly if there is contracture of the knee or elbow joints 
^ and the shadow of the proximal bone is foreshortened 

In at least two patients the proximal ends of the ribs were stippled, and this m spite of 
both being infants In the same two patients the thyroid cartilage showed signs of ossification, 
fnd m one the hyoid w'as stippled Apart from stipphng in the acetabulum and ischium! 
already referred to, the pelvis, with one exception, was fairly normal in shape and appearance 
Stippling has not been seen in the ihac crests In two patients, aged four months and three 
^w'eeks respectively, the symphysis showed a median dense vertical line of calcification, and 
m both w'nsts there was a single dense centre w'ell to the inner side of the carpus A similar 
' cunously placed centre near the carpus was also seen in the first case reported by Bateman 
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(1936), but in this case two unstippled carpal bones \vere \asible— the capitate and hamate 
Stippling of the vertebrae was apparent in several cases, and of the sacrum m four ' In at 
least two cases, each vertebral body w^as ossifjung by tw'o separate centres, one in front of 
the other one of these (Lightivood 1930) ivas examined histologically by Professor H A 
Hams (1933) In a case published by Hassler and Schallock (1940) only a single centre wa-; 
present for each vertebral bod]^ but stipplmg was seen in some of the mten^ertebral disc<; 
These authors also reported calcification m the tracheal nngs, in the skin, and ei'en in 
55^0^31 membrane , 

The shafts of the femora and humen, and occasionally of the tibiae, are decidedl}^ short 
and thick, the ends being splaj^ed to a marked degree wnth an irregular surface at tlie j 
epiph 5 fsial hne At the upper ends of the femur and humerus the enlarged metaphysis often 
terminates in an obhque surface of considerable extent, being bevelled off on the inner side 
In such cases it is difficult to visualise the cartilaginous epiphysis, and to identif}^ the 
anatomical site of the dense spots correctly At the upper end of the femur, for instance, the 
position of the spots sometimes suggests that the greater trochanter is ossif}nng before the 
head of the bone The position of the femur in relation to the pelvis may suggest dislocation 
of the hip, this being recorded in at least three cases (Lightw'ood 1930, Hassler and Schallock 
1940) In several, the upper end of the ulna seems to be unduly prominent, as if it were 
subluxated inw^ards in others, the loiver end of this bone may be bevelled off on the outer side , 


The condition of the tarsus vanes ossification may be entirely b)! stippled centres, or ' 
the talus and calcaneus may be normal and only the heel apophysis show' marked 
stipphng long before ossification begins normally In tw'o cases this apoph 3 'Sis appeared in 
a lateral radiograph as a vertical hne, a considerable distance behind the calcaneus In one 
case, with changes confined to one leg, the front and back parts of the talus, and the media! 
cuneiform, w'ere stippled , W'hile the calcaneus, navicular, cuboid, and the greater part of tlic 
talus, W'ere of normal densit}' Irregulanty of the outhne of the tarsal bone . may be the onK ^ 
abnormality seen in the foot i 

In one tj'pical case at the age of three w'eeks (HiUiard 1943), the base of the skull iras 
abnormally dense, and the shafts of some of the long bones, notably the tibiae and the J 
metacarpals, show'ed tnangular dense areas tow'ards each extremity, while the talus and 
calcaneus, the only tw'o tarsal bones ossified, show'ed a circular line, slightly more dense tlian 
the remainder of the bone, similar to that sometimes seen in osteopetrosis and in chronic 
poisoning by certain chemicals 

Progress — At present it is impossible to say w'hat the ultimate condition of the epiphyte 
may' be, because no late reports of a case show'ing generahsed changes are available In tli' 
monomehc case already' referred to, which W'as re-examined at the age of nine years, thei 
w'as clear e^^dence of fusion of the discrete centres of ossification which had been present at I 
an earlier age, and of general improvement m the appearance of the epiphy'ses Howeicc ^ 
the ankle joint show'ed gross abnormality in the contour of the bones, and a narroived an 
irregular joint space suggestive of arthntis The femoral head w'as enlarged and less come'' 
than normal, and the femoral neck w'as short and node 

Early death — Half the patients are know'n to hav'e died, all but one before reaching the age a 
twelve months The causes of death w'ere infections mv'olving the lungs or kidney's, ar 
mihary' tuberculosis, w'hile in one case death occurred suddenly' for no reason which " I 
discovered 

Pathology — Hams (1933) reported patchy' mucoid degeneration and cystic spaces i | , 
cartilaginous epiphy ses, particularly' near the articular surfaces In some places the 
degeneration w'ere inv aded by' blood vessels, and a core of fibrous tissue had forme 
vertebral bodies which ossified from two centres, there was failure of the usual 
of cartilage cells, and of normal calcification and ossification Hams insists 
fundamental error is similar to that w'hich he found m achondroplasia 
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Hassler and Schallock (1040) made an exhaustive study of a cliild with tins disorder 
who died a few days after birth They found curious circumscribed, polymorphous deposits 
of chalk m the caililagc, and, near these, larger confluent areas of calcification In other 
parts, new bone formation was replacing the chalkj^ areas T hej^ also found diminution of 
the zone of ossification between bone and cartilage at the cpiph3'Sial lines In places this 
zone had disappeared coinpletel}' 

Conradi (1014) illustrates star-like foci of calcification in the cartilage In the child 
reported b} Lund (1042) who died at the age of four months, the muscles were found to be 
replaced largely by tough fibrous tissue which apparently accounted for stiffness of the 
joints In this case also, histological changes in the bones were said to resemble those of 
achondroplasia 

Diagnosis — This must depend on radiographic examination Discrete stippling, as opposed 
to the mottling and epiph 5 '^sial irregulantj^ seen m d 3 fsplasia epipltysiahs multiplex, and also 
sometimes in cretins, is quite distinctive If a case could be followed for a few years, and the 
spots of ossification were given time to fuse, the distinction Mould probabl3^ become more 
difficult In a doubtful case, the diagnosis is made easier if there is bilateral cataract 

I wish to express mj' thanks to friends and colleagues who have supplied me with details of their cases 
Figs 12 and 15 are reproduced by courtesy of the British Journal of Surgerj' 
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CASE 6— DYSPLASIA EPIPHYSIALIS PUNCTATA 

(Fig 12 ) Child, aged one month, with congenital shortening of the nght leg The child 
died at age of nine months 




Case 6 
bones 


Fig 12 

ght Ion er limb sho\vmg typical sbppbng of ^^^e^femoral condj les 

ite that there are two separate groups of ossific centres for 
Thfi tibial head is subluxated 
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CASE 7-DySPLASIA EPIPHYSIALIS PUNCTATA ,, , , , , 

(Figs 13-16 ) Female child, aged two and a half years Parents normal Failed 
normally from birth Mentallj' dull Double congenital cataract Marked bossing of sku 1 
Fontanelle closed Enlargement of epiphyses Beading of ribs Fingers 

extremities Limitation of movement of knees and elbows Wassermann negative Thyroid 

administration gai e no improvement Gradually wasted, and died of pneumonia when agee 
three and a half years (Under Dr Enc Pritchard ) 



V 




Fig 13 

Case 7 Right leg showng typical appearances 
femoral shaft short, thick, and strong rvith metaphyses 
splayed and the epiphyses stippled Note the stippling 
in the ischial tuberosity as well as in the acetabular cup 


a iG 14 

Case 7 Pelvis and hips showng curious shape of the ilia, and, on each side, 
stippling of the acetabulum and upper extremity of the femur 
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Fig 15 

Case 7 Left upper limb showing stippled epiphyses thick shafts 
of the long bones, premature ossification of the olecranon from 
many centres and marked bevelling on the inner side of the 
upper end of the humerus 


ie 



Fig 16 


7 Feet showing irregular shape of the tarsal bones 

and premature ossification of the calcaneal ap p y 
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CASE 8— DYSPLASIA EPIPHYSIALIS PUNCTATA 

(Figs 17-19) Girl, aged four months Vcrj'’ feeble Large head, distended veins, fontanellcs 
%\ndely open, nose depressed Limbs short, particularly the proximal segments Hips, knees, 
and elbows flexed and cannot be extended fullj^ Feet " solid ’ Ulnar deviation of hands 
Wrists stiff Reflexes accentuated Blood chcmisti}? normal Bilatcial congenital cataract 
Died dunng a feed, for no discoverable reason (Under Dr W G W 5 dic Case reported b} 
Dr E Lund, 1942, under another title ) 



Fig 17 

Case 8 Pelvis and femora showing central linear ossification in the symph 3 sis 
premature stippled ossification of the ischial tuberosities and of the acetabular 
floor, short thick femora (partly due to fore-shortening) and general stippling of 
the shapeless upper extremities 



R 
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Fig 18 P 
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CASE 9— DYSPLASIA EPIPHYSIALIS PUNCTATA 

(Figs 20 and 21 ) ]\Iale child, aged eleven months — onty child of normal parents Limb^ 
short, particularly the proximal segments Limitation of movement of hips Double congenital 
cataract Died vathm a few rveeks of acute miliary tuberculosis (Under Dr R C Lightwoof’ 
vho pubhshed the case in 1930 ) 



Fig 20 

Case 9 Left upper limb shoinng short thick humerus uuth splaj ed metaph 5 'ses and bevelling 
on the inner side of the upper metaph}sis and subluxation imiards of the ulna at the 
elboii, in addition to stipphng at the shoulder and elbov 



Fig 21 


Case 9 Pehus and femora sho^img tj'picaUy short, thick femora wth nFthc 

extremities and stippling of epiphyses at both ends '‘PP^®“Vhe k,,, er femoral 

hit) lomts and the premature ossification of the greater trochanters Th 

shorn centres close to the metaphjses, in addition to stippling confined to the 
^ ^ ^ outer condyles 
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SMiUiam fnl)n little 

1810=1894 


William 3o\)n Hittlc 

Orthopaedic suigorj^ was one of the earliest specialities to emerge m England but its 
evolution was slow and gradual In oui own day wc have uatnessed the growth of special 
( branches of surgery from infancy to maturity, but it required more than a generation to 
) bnng orthopaedic surgeiy to full stature It started at the beginning of the Victorian er.i 
land like many another movement, owed its inspiration to the leadership of one man, in 
this’ instance William John Little He was afflicted with a deformity of the foot due to 
/infantile paralysis and, being compelled to contemplate his own disability and seek its cure 
in vain, he wns aroused to the misery of thousands of cripples here in England lie came 
from Norfolk farming stock wdio had lived for many generations m and about the village of 
Carbrook near Kimberley His father, John Little, migrated to London and eventiiall} 
became proprietor and host of " The Red Lion ” in Aldgatc, a famous hostclr}^ wdiich was 
haunted by the memories of Dick Turpin wdio had often called there 

William John Little, the third child of his parents, was born on August 7, 1810 His 
earhest recollection recalls a fragment of social history w-Iiich can be read wuth appreciation 
to-day " The year 1814-15 ivas remarkable m my child-history The long w'ar of over tw'enty 
years with France w'as terminated, but it left a heavy burden of debt upon our nation Scarcity 
of food w'as experienced b}'^ the poorer classes on and off during the w'ar Bread riots occurred 
dunng the Autumn and Winter of 1814 I remember seeing the most riotous crow'd of people 
being dnven uninjured along the remarkably wade High Street of Whitechapel eastw'ards b)-^ 
a body of cavalry soldiers apparent^ from the Citj'' Afterwards, during the wantei of 1814-15, 
the 10th Hussars w'ere lodged m the district, their headquarters being at my father’s house, 
the Red Lion Inn The}'- occupied all above the ground floor wdiich w'as not required hy the 
family I must have been a highl}' pniuleged little person, often admitted into the drawang- 
room which w'as occupied as the da 3 '-room of the ofiicers, some ten or a dozen m number 
I The Colonel often took me on his knee I well remember that m the Sprmg of 1815 the 
' Regiment’s Route had come, and was informed of the road by which they w'ere leaving via 
Essex to embark for the Continent at Harwich The Colonel (Chnton) kmdly took me on his 
knee, patted me, condoled with my regret upon their lea-vmg and told me that he hoped to 
return and see me again I expect he was a family man, and was thmking of his own family 
as he ivas again about to set out on Foreign Service The contest at Waterloo took place on 
the following 18th June The year 1814-15 was in many ways a remarkable one and 
forcibly impressed itself on my mind and memory It was also dunng the Sprmg of 1814 
(February) after three months of frost that the Thames in London was solidly frozen up 
above and below London Bndge when a fair was held on the River My father took me to 
the fair and I believe that I remember the gingerbread stalls and the preparations for, if 
not the roasting of, an ox ” 

When he was four years old Little suffered from infantile paralysis The antero-extemal 
group of muscles of the left leg were completely paralysed, leading to contracture and talipes 
equinovarus His young school companions m England gave him the mckname " lame duck ” 
and m France “ canard boitu ” He attended a day-school at Goodman’s Fields and acquired 
knowledge of French, as well as of Enghsh grammar and anthmetic About this time he 
and his father went to Pans, spending two days on the sea-crossing Both amved at Dieppe, 
prostrate uath sea-sickness After two years at the day-school he spent some years at a school 
at St Margaret’s, near Dover, and at the age of thirteen entered the celebrated Jesuit CoUege 
of St Omer, near Calais Here he distinguished himself by winning, against native competitors, 
the prize for French composition He afterwards spoke highly of the management of the 
College, and of the instruction and kindness which he received, the Fathers made no attempt 
to convert the young protestant 
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On leaMng St Omer he decided upon a medical career For two ears he was apprenticed 
to James Sequeira, a surgeon-apothecar 3 ^ of Aldgate whose familjr became iiell known m 
the medical world In 1828 Little entered as a student at the London Hospital where Sir 
William Bhzzard was then lectunng on Surgery He also attended classes at the Aldersgatc 
School of Medicine, wLere Robert Grant of Universitj^ College lectured on Anatomj' and 
Thomas Hodgkin of St Thomas’s lectured on Pathology In 1831 he qualified by obtaining 
the Licence of the Apothecaries Company and the next j^ear received the diploma of Member- 
ship of the Royal CoUege of Surgeons In 1832 the committee of the London Hospital decided 
to send Dr Fredenck Cobb, one of their phj^sicians, to investigate an outbreak of Asiatic 
cholera at Tjmeside Dr Cobb took Little wnth him and both set out by coach, in mntr)^ 
w^eather, for New^castle 


From the time he began to stud}^ medicine Little sought a means of cunng, or at lead 
minimising, the disability for wLich he had been obliged to w^ear a leg apphance His hope^ 
were raised by reading m Cruvedhier’s " Anatoime Pathologique,” of Delpech’s improved 
method of dividmg the tendo Achilhs m a case of dob foot Be begged Sir Astley Cooper 
and other surgeons to perform the operation upon his o\vn tendon, but none w^ould consent 
because of the nsk of diffuse suppuration and sloughmg Smce Delpech did not repeat the 
operation it seems that he was not pleased wuth the result Little's hopes were, how'ever, 
revived by readmg in the " Archives Generales de Medicine ” that Dr Louis Stromeyer of 
Hanover had proposed important modifications of Delpech's plan and treated twm patients 
successfully Little decided to go to Germany and learn for himself, takmg with him a letter 
of introduction from Robert Grant to Johannes Muller In 1835 and 1836 he visited Leyden, 
Leipzig, Dresden, and Berhn, and made contact with several distinguished surgeons and 
anatomists He found that there was no more enthusiasm for the operation in German) 
than in England How^ever, Professor Muller and Professor Fronep of Berhn considered that 
Strome^^er’s operation was based on sound anatomical and surgical pnnciples Thus 
encouraged. Little w^ent to Hanover and placed himself under the care of Stromeyer who 
dnaded his tendo Achdhs, gradually corrected the deformity of the foot, and gamed a 
successful result Little wms more than pleased ivith the treatment Stromeyer gave him the 
opportunity of perfomung subcutaneous tenotomy himself The operation of Delpech had 
been done through a one-inch incision on each side of the tendo Achillis, and it was therefore 
liable to infection On the other hand Stromeyer’s operation was truly subcutaneous, performed 
through a single tinjr puncture — the only method with any'^ claim to safeW in the pre-Listenan 
era Little returned to Berhn He show^ed his cured foot, and demonstrated Stromeyer s 
operation, to both Muller and Diffenbach and convinced them of the great advance initiated 
by this new procedure He impressed them so much that he was allowed to dissect man) 
deformed foetuses in the Berlin museum An account of these researches, and of the treatment 
of talipes varus, including that of his own case, were embodied in a Latin thesis entitled 
” Sjunbolae ad Tahpedem ’\^arum Cognescendum ” for which he was awarded the degree of 
Doctor of Medicme of Berhn 


Little returned home and earned out the first subcutaneous tenotomy m London on 
February'- 20, 1837, the year -that Queen Victona came to the throne This w'as the beginning 
m England of a senous attempt to deal wnth deformity'- by operation and manipulation Th^ 
treatment of club foot had been neglected, and Little threw himself with great ardour into 
the task of rousing the profession Patients quickty came his w'ay, he gained expenence, an ^ 
m 1839 he pubhshed his treatise on " Club Foot and Analogous Distortions ” He desenbe^ . 
in detail the ^ aneties of tahpes and their treatment by' operation, manipulation, and sphntn^ 
In this book the deformity' “ talipes cancaneus " w'as so named and desenbed for the n 
” beanng the same relation to T valgus as T equinus bears to T varus " This cias 
was the first frankly' orthopaedic work to be published in this country' On July 3 the sam 
y'ear he w'as elected assistant phy'sician to the London Hospital He had become a Licenfi'^ 
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of the Royal College of Physicians He was also appointed Lecturer on Comjrar.itivc Anatomy 
and Physiologi , and latei Lecturer on Medicine His position as a consulting physician who 
practised tenotomy was somewhat anomalous but he was strongly advised by friends and by 
his teacher, Dr Archibald Billing, that there ivas no impropriety in so doing J lirougliout 
his professional career he practised no less as a medical consultant than as an orthopaedic 
surgeon, but his combination of both may have influenced the delay of his election to the 
Fellowship of the Royal College of Physicians 

The problem of the cripple had been present to his mind from boyhood, but it gathered 
force with increasing knoivledge of the unhappy plight of thousands of cripples left to their 
fate He had found himself m possession of a remedy, and it became insistent m his mind 
that the remedy should be put to the service of the community He dreamt of an institution 
for the study and treatment of cripples, and to this pro]ect he applied all his energies After 
spending tivo years m collecting funds and finding a site, the Orthopaedic Infirmary was opened 
m 1840 m Bloomsbury Square Lord Chancellor Eldon W'as chairman This was the first 
hospital m Britain to be devoted solely to the study and treatment of disabilities of the 
hmbs and spine and in wdiich the word Orthopaedic was incorporated m its name It was 
something neiv , and it ivas an outward and visible sign that a special branch of surgery was 
emerging It attracted such public support that greater accommodation soon became 
necessary A large mansion on the north side of Hanover Square, formerlj' occupied by 
"'Earl St Vincent, the famous Admiral, ivas bought and altered to provide accommodation 
for fifty beds Patients were transferred from Bloomsbury On klarcb 25, 1845, a Royal 
Charter of Incorporation was granted to the Infirmarjf, the name of which was changed to 
" The Royal Orthopaedic Hospital ” Some years later two other hospitals were founded — 
the City Orthopaedic Hospital m Hatton Garden m 1851, and the National Orthopaedic 
Hospital in Great Portland Street in 1865 It is worth noting that at this last hospital, in 
1892, Mrs Muirhead Little started the first hospital school of which there is any record She 
noted with misgiving how' long-staj^ patients w’ere deprived of education She started with 
part-time teachers , but the venture was so successful that a whole-time teaching staff ivas 
soon employed This was many years before the Board of Education began to consider the 
provision of special residential schools 

Early in this centurj'- all three hospitals amalgamated, and m 1905 a new Ro)^! Charter 
was granted, giving the combined hospitals the name of Royal National Orthopaedic Hospital 
The National Hospital m Great Portland Street was pulled down and a fine building with 
200 beds was erected in its place The new hospital inherited a great tradition It was in the 
direct line of W J Little’s foundation of 1840, and there were memones of distinguished 
men W'ho pla5red their part in forming that tradition, including Adams, Fisher, and Hughlmgs 
Jackson, to name but a few In 1922 the country branch at Stanmore was started It w'as 
developed continuously until the outbreak of the recent war when it became a sector base 
hospital Since the war, the hospital has had attached to it the Institute of Orthopaedics of 
the University of London for the training of post-graduates in orthopaedic surgery, the 
Board of Governors including representatives of the Royal College of Surgeons and the 
British Orthopaedic Association 

After the establishment of his hospital. Little continued his clinical and pathological 
investigation of deformities In 1843 he published a monograph “ On Ankylosis or Stiff 
[Joints ” This w^as a masterly summary of what was then known of the pathology of ankylosis 
He desenbed the application of tenotomy, and he advocated gentle and gradual methods of 
correction He also began the teaching of orthopaedic surgery His lectures and notes were 
published in 1855—" Lectures on the Deformities of the Human Frame," m which he gave 
a full and accurate description of a hitherto unknoivn disease, affecting two brothers, together 
TOth autopsy findings He gave no name to the disease and his descnption of it escaped 
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notice But thuieen 5 ears later Duchenne descnbed the same maladj and called it pseutlo 
hj'pertrophic muscular paralysis 

On October 2, 1861, before the Obstetrical Society of London, he read a paper " On the 
influence of abnormal partuntion, diflicult labour, premature birth, and asphj \ia neonatorum 
on the mental and ph 5 ^sical condition of the child, especiall}^ m relation to deformities ” In, 
his first book, and in Lectures on the Deformities of the Human Frame, he had alreadv 
descnbed infants mth spastic paral 5 ^sis, but in this contnbution he dealt extensive!} with a 
stud}^ of six-t} -three cases This paper, pubhshed m 1862, m the third volume of Transactions 
of the Obstetncal Societ}'-, aroused uadespread interest, and spastic paralysis of infants 
became knoum as Little’s disease He UTOte many other papers and deln^ered man}^ addresses 
For Timoth} Holmes' “ System of Surgery ” he UTote on orthopaedic surgei}^ In 1S6S he 
published a monograph " Spinal weakness and Spinal curr^ature ” In 1881, when the 
International Medical Congress Avas held m London, he contnbuted tw^o papers, one on club 
foot and the other on genu valgum His last monograph, “ Medical and Surgical Aspects of 
In-knee (Genu Valgum),” was published in 1882 in conjunction with his son, E Muirhead Little 

He msited Canada and the United States in 1878, saiv McDonnell at jMcGill Medical 
School and the Montreal General Hospital, and at Quebec saw the Governor-General, Lord 
Duffenn, ivho was one of his old patients In New York he met Detmold, bom in Hanover, 
a pupil of Stromejer, who introduced subcutaneous tenotomy to Amenca Detmold was 
surgeon to BeUemie Hospital, and he recognised m Little a kindred spint He introduced 
him not onl}" to Bellemie, but to many other hospitals in the cit}?^ Little also met Judson 
with wLom he discussed spinal cun'-ature This Amencan tour w'as the outstanding feature 
of the last years of his actne practice He retired in 1884 and thereafter lived at Ryarsh, 
near West Malhng, Kent He hved long enough to see orthopaedic surgery established w 
England and to receive the honour due to him as a pioneer He w'as elected honorary member 
of the IMedical Societies of Florence, Dresden, and Constantinople He died at Ryarsh, after 
a few days’ illness, on July 7, 1894 

In his ymunger days Little w'as handsome He w^as tail, with browm hair, grey eyes, and 
regular features , but early baldness gave him a venerable appearance By^ nature he w’as 
reserr^ed and retinng, but he held firmly to his con\nctions In old age increasing deafness 
did not alter his kindly^ disposition He mamed Ehzabeth, the daughter of Thomas RoB 
Tamphn, of Lewes, Sussex Tw'o of their sons became surgeons Louis Stromey'er Little 
w as surgeon to the London Hospital imtil he resigned and w’^ent to practice in China Ernest 
Muirhead Little became honorary^ surgeon to the Royal National Orthopaedic Hospital and 
W’as elected first President of the Bntish Orthopaedic Association 

V^'iIIiam John Little did three things He mtroduced subcutaneous tenotomy’ to Englan 
— a landmark m the cure of cnpples He wTote the first important book on orthopaedie 
surgery’ — a pubhcation w’hich stimulated scientific investigation He established the 
orthopaedic hospital for the study’ and treatment of disabilities of the hmbs and spine 
w as mdeed the founder of Bntish orthopaedic surgery’ Arthur rocyx joxes 

I -wish to express m^ thanks to Admiral Sir Charles Little, G C B G B E and to i\Ir X’eil Little of Gene 
for their kindness in placing at mj disposal familj papers relating to their grandfather 
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GEORGE WILLIAM CALLENDER 

Jessie Dobson, London, England 

Jiccoidci, Tioyal College of Siogeoiis of England 


George WiUiam CaUender was born at Clifton, Gloucestershire, on June 24, 1830 His 
father was a member of an old Scottish family, though his immediate ancestors had sett ed 
in Barbados His early education was gamed at " The Bishop’s College, Bristol and i i 
had been left to his choice he would have joined the Navy, but many members of the fami y 





Fig 1 

Portrait of Callender reproduced from a scrapbook of photographs 
and caricatures of the staff and students of St Bartholomew s 
Hospital by kind permission of the librarian of ^the hospital 

had entered the medical profession and m due course he studied medicine with his uncle. 
Dr Lancaster of Clifton At first he dishked his occupation but he persevered, especially 
after the death of his mother in 1848 when he felt it a duty to set a good example to jmunger 
brothers The next j^ear he entered St Bartholomew’s Hospital Medical School He was 
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noted for neatness and accurac}', pleasing manners, and a well-dressed appearance After 
gaming manj^ honours and pnzes he was admitted as a member of the Roj^al College of 
Surgeons in 1852 and appointed house surgeon to St Bartholomew’s Hospital In Julj^ 1814 
he became Registrar and Demonstrator of llorbid Anatom}^ and thereafter ne\er lost Iin 
interest in this subject In the Transactions of the R03 al Societ}'- of 1869 (p 163) he published 
a paper entitled “ The Formation and Growth of the Bones of the Human Face ” This, 
with other scientific anatomical works, secured his election as a FeUoiv of the Roj^al Societi 
m 1871 In the same j^ear, on the resignation of Sir James Paget, he ivas elected surgeon to 
St Bartholomeiv’s Hospital and examiner m surgerj'- to the Umversitj^ of Cambndge He 
practised m Queen Anne Street and held the appointments of surgeon to the Charterhouse, 
and professor of anatomj'' at the College of Surgeons He claimed that septicaemia 
almost unknown m his w^ards and, though he did not refer to Lister’s theones of asepsis, the 
pnnciple of his treatment was, m fact, a modified Listensm His last publication, on “ The 
A\oidance of Pam,” was dehvered to the Section on Surgerj^ at the Bath meeting of the 
Bntish Medical Association Hanng gamed a prominent place m the esteem of his colleagues, 
and being recognised as one who represented the highest ments of Bntish surger}^ he died 
at the age of fort3'’-nine j'^ears, and w'as buned at Kensal Green Cemeterj'- on October 29, 1879 

To Callender belongs the distinction of sohung the problem of the fate of the premaxilla 
m man Man}'' anatomists had speculated on this subject Galen, Vesalius, Sylvius (Dubois), 
Colombus, Falloppius, Riolan, Tyson, Nesbitt, Albmus, Daubenton, Vicq d’Az}'r, Camper, 
Goethe, Soemmenng and other nineteenth centur}' anatomists had made contradicton 
contnbutions to the hterature It w'as due to the careful mi'estigations of Callender that the 
truth emerged Of the development of the maxilla, he WTOte m Philosophical Transactions, 
1869-70, Vol 159, pages 164 to 169 

' If in a foetus nine-tenths of an inch long the superficial parts are removed that portion which forms 
the superior maxilla is seen to occup^ the position and to have the shape of the future bone, the orbital 
palatal and aheolar parts being defined whilst two considerable projections indicate the position of the 
nasal and of the tncisor processes ’ (P 164 ) 

‘ In a foetus 2 3 the bone (superior maxilla) presents the following appearances Taking a point belon 
the infraorbital notch as a centre three processes are traced from it The vasal forms a thin plate haem? 
the permanent shape of the process, but the ndge for the turbinate bone the ^ ertical tliickening of its 
low er nasal surface and the nasal gToo\ e are w antmg From its base a smooth plate of bone passes fon\ ard 
the centre bit as it were of the incisor portion chief part of the roof of which it ultimatel}’’ forms and 

to this hitherto I belie\e, unrecognised portion the name of iwcisor process maybe nghtlj gnen ’ {Pl65) 

The outstanding feature of this verj' accurate descnption is the recognition of the nasal 
and incisor processes of the maxilla usurping the site occupied b}' the separate premaxilb 
(mtermaxillar} ) in lower animals He defined the typical mammalian premaxillae thu- 

These bones though their appearances -s arj’' in different mammals ha'v e amongst these animals certaii 
common features 1) The line of articulation wuth the superior maxilla is in front of the canine 
when the latter is present when absent the relation of the suture to the maxilla \'irtuall3 remains unalter 
2) The premaxilla as it is more correcth named for these animals is prolonged superiorU to a 
which ascends to a xarsmg distance or is cut short abrupth In an} case, whatever be the length oH' 
posterior margin a groo\e is found in the antenor edge of the superior maxilla and into this the 
shaped margin broad or narrow (sometimes almost incisii e as in the sheep), of the premaxilla is inse 
and is thus embraced as it were b\ the front border of the upper jaw 3) The premaxillae cam ^ 
mcisor teeth when present 4) The\ articulate m the middle line sometimes leaiing a notch m fron 
a contmua'hon forw ard of the septum 5) Thet form more or less of the front of the palate of the boun a j 
of the incisn e foramina and of the complete or partial septum which separates them (Pp 1®® ' ! 

Ha\ung thus estabhshed the identity of the premaxilla in the t}'pical mammal, Callendc 
then defined its limits in the de\ eloping human embr}'o 

‘ Passmg to an exammation of the human foetus, it is endent from the shape and direction ^ 

process (which is best examined in a foetus 4 3 bemg then easih detached from the th’ 

passes across the antenor boundan of the nostnl as the latter is continued fon\ard to t e nu 
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hn Tins boundan ibovc is pirth co^crcd by the iiisil process below the pihlil portion of the 
superior ih-imIK cuds abruptly behind it, and bcluccn the luo it is tint the incisor process crosses, 
and indents the orifice of the nostril 

In a foetus 2 3 the interma\ill'i consists of deposits of bone about the posterior edge of the incisor 
process iihich subsequently groii down to toriii the plate of bone on the inner side of the middle incisor 
socket and the posterior \iall of the incisor sockets below and internal to the course of the incisor 

branches of the dental nerve The front nail of the middle and 
lateral incisor sockets is contnuioiis, as prcMoiisly stated, Mith 
^ the plate of bone mIiicIi coicrs in the canine notch 

‘ In a foetus 4 “I the intcrma\illa is completely formed and maj 
be traced as a distinct bone It consists of the parts alrcadt 
described, which arc continued backwards to form the front of the 
' palate filling up the notch between the incisor and palatal 

processes, and of a narrow portion w'liich ascends and fits bv a 
convev surface into the groove of the nasal process, ending 
aboee at the ridge for the turbinate bone, part of which ridge 

Pig 2 ^ '> 

“ In a foetus 9 inches long either intcrnia\illary bone is in 
fo?tus“(4TinSieT great part fused w ith its corresponding upper maailla The anterior 

wall of antrum continuous with edge of its nasal process has united to the nasal process of the 

the palate 6) incisor process maxilla and its horizontal portion is inseparably attached to the 

c] intermaxillary bone upper surface of the incisor process but the outline of the bone 

IS preser\ ed by a fissure w Inch is traced along its posterior margin 
from the middle of the nasal process of the maxilla and which deepens as it reaches the palate through 
which it extends, often permanently ’ (pp 167-168 See Fig 3 ) 


m. 


Fig 2 

Left superior maxilla from human 
foetus (4 3 inches long) n) inner 
wall of antrum continuous with 
the palate 6) incisor process 
c) intermaxillary bone 


Finally, Callender sums up his conclusions as follows 


" The preceding observations account for the absence of all trace of the human intermaxillary^ bone on the 
facial aspect of the upper jaw m the adult whilst the permanent fissure through the palate and on 
the inner side of the nasal process are equally explained The bone, in fact, is shut off from the face 
by the nasal and incisor processes of the superior maxilla Distinctly 
j outlined” (Fig 2) “at the close of the fourth month it is joined 
to the superior maxilla during the latter part of the fifth or beginning 
of the sixth month its nasal process as it may conveniently^ be 
termed is buried in that of the upper jaw, the apex assisting to form 
a permanent ridge for articulation with the inferior turbinate bone 
In a foetus 15 1 notice a slight cleft in the nasal process of the 
superior maxilla corresponding wath the top of the groove on its inner 
surface but I have never seen anything like an approach to the 
formation of a distinct anterior plate of bone such as forms part of 

the premaxillae of mammals ’ (pp 168-169) Fig 3 



Sir William Flower m 1870, in the first edition of his 
‘‘Osteology of the Mammalia” (p 130), wrote "The 
premaxiUa is a distinct bone in the human foetus but is covered 
on its external or facial aspect by a process of the maxilla 
which extends over it towards the mid-hne and becomes 
■ completely fused with it before birth, so that no trace of the 
maxiUo'premaxiIlary suture is ever seen on the outer side of 


Left superior maxilla irom 
human foetus (9 inches long) 
c) intermaxillary bone com- 
pletely united in front to 
maxilla, g) canal which ex- 
tends for a short distance 
beneath the intermaxilla h) 
plates of bone belonging to the 
intermaxilla, which assist in 
bounding the incisor sockets 


the face On the inner and palatal aspect of the bones the suture is always evident at birth 
N^d can often be traced even in adult skulls See G W Callender, ' On the formation and 
J^owth of the bones of the Human face ’ Phil Trans , 1869, p 163 ” In 1882 Sir George 
Thane incorporated Callender’s teaching into the standard English text-book of human 
anatomy (Quam’s Anatomy, 9th edition. Vol I, pp 72-73) More recently, Edward 
Fawcett (1924) included Callender's views in his paper entitled ‘‘The development of 

the bones around the mouth ” which was pubhshed by the Dental Board of the United 
Kingdom 
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THOMAS G WYNNE MAITLAND, M A , B Sc , M D , D Phil 

1875-1948 

Few surgeons m this eountry, and perhaps fewer in other conntnes, know hin' > 
part was played by Thomas Guynne Maitland in developing the orthopaedic and 
Tenac s offeat Bntain To many it mil be a surpnse to learn that he, more than any of 
was responsible for the creation of fracture and accident services m every important hospit 
in this country' under the direction of orthopaedic departments Compa"' 

Through his responsibility as medical supenntendent of the Cunard " J P 

he quickly learned of the crippling disasters which might anse f 

iniunes He was incensed by the medico-legal conflicts that were fought in Count) 
aXe recognised the stupidity of settling claims for 

have been disabdit) at all He began, nearly twenty f Bnsto« 

the Liverpool Medical Institution which was addressed by Robert Jone., 3 

Harris pStt. Thomas McMurray, Harold Moore, Watson-Jones, ^ ” and 

tors Aboard the " Cannthia,” the ■' Mauretania," the " G^rgic,' he 
the " pueen JIarj' " It may seem a far cry from the pleasures o ^ g t this m 

Itkntic steamships to the labours of dec eloping fracture services ■" England « 

hwShnique He'wasasuperbhost charmmg ein„^^^^^ 

‘^""of rd«TanLd though 
" ttaHn 1935 the Entish Medical Association appointed a Fracture 


stimulus, that m 
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uhlch published un astonishing and startling report \Vitliin i^ery fciv montlis a Goyernnicnt 
Committee ivas appointed to implement the lecommendations IIis Majesty tlic King 
bonouredby his presence a dinner winch was attended by leading industrialists 1 he succcssliil 
creation of fracture and accident services in every industrial area of the country was 
assured Simultaneously, this great pioneer took no less energetic steps by which to improve 
the medical services of the ]\Ierchant Navy, to introduce medical health services to every 
industry, and to establish an Association of Industrial Medical OlTiccrs In these tasks he 
was no less successful Yet the one name never heard, never recognised, and never applauded, 
was that of Thomas Gu' 3 mnc Maitland 

The wTiter of this appreciation once took the ]lbcrt 3 ^ m a text-book on fractures, 
of acknowledging in few and simple words tlie debt tliat was owed to l^faitland Onl}' 
one person was furious, and he was verj^ furious indeed — ]\Iaitland himself How can I 
go on until my work," he said, " if you put me in the limelight’ ” We may perhaps learn 
from such modesty Much important u ork is best done without limelight 

Gwyuwe Muitlawd graduated vrv medicine lu Edinburgh He was a doctor of philosophy 
of the University of Manchester , editor of the Manchester Medical School Gazette , lecturer 
on physiology’’ m the University of Wales , lecturer in psychology' at the Birmingham Medical 
Institute, director of the typhus colony in Serbia during the first world war, and author of 
" Examination of the Basis of Personality ” But to those wlio knew him best he was more 
than a doctor, a physiologist, and a psychologist, he was more than a pioneer who devoted 
much of his life to the rehef of suffering and disability , he was more than the founder of deck 
tennis who estabhshed most of its rules, he was more than a friend, a companion, and a 
charming and delightful host He was a man— a very great man— to whom we could take 
our problems and our difficulties Only to talk to him was to solve the problem, only 
to meet him was to gam the stimulus , only' to stay ivith him was to acquire the inspiration 
We suffer his loss very' greatly R 

' JOHN BERNARD REID, M Ch Orth (Liverpool), F R C S (Edin ) 

1900-1948 

The totally unexpected death of J B Reid at an early age is a severe blow to 
the orthopaedic services of the North-East coast of England, and particularly to the 
Middlesbrough distnct, ivhere his activities were concentrated Bom m Lockerbie, Reid 
served in the 1914-18 War He then qualified as a pharmacist, although his great desire was 
to practise medicine As pharmacist and photographer he was able to save enough money 
to enter the medical school of the University of St Andrews m 1924 His University career 
was remarkable He gamed every pnze open to him except that of Neurology, and then 
held a resident hospital appointment for six months He became a Distnct Surgeon m 
Southern Rhodesia, but he felt that he was inadequately trained to carry out the surgical 
work which had always been his aim Resigning from his appointment m Rhodesia he returned 
to this country, quickly gained the Fellowship of the Royal College of Surgeons m Edinburgh, 
and then trained m Liverpool and gained the Degree of Master of Orthopaedic Surgery He 
served as orthopaedic registrar at the Northern Hospital, Liverpool, for two years when 
he was elected orthopaedic surgeon to the North Ormesby Hospital, Middlesbrough Here 
was a new field which he could organise and develop and he never spared himself, but worked 
^onstantly for the recognition of his chosen subject, and for the advancement of the hospital 
■ ^ervices He was so keen and enthusiastic a worker that in the thirteen crowded years of his 
professional hfe he was also appointed honorary orthopaedic surgeon to five other hospitals 
He was recognised as an expert m both gardening and music and for many years was 
President and Chairman of the Cleveland Scots Society Unfortunately his wntings on surgical 
subjects were far too feu, but his cheerfulness, his sterling surgical judgment, and his 
ivillmgness to help were appreciated by' colleagues and patients alike T P McM 

/ 
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COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 


BRITISH ORTHOPAEDIC ASSOCIATION— ANNUAL MEETING, 1948 


The Annual Meeting of the British Orthopaedic Association was held in Belfast on Thursday, Fnda 
and Saturda\ October 21-23 under the presidenc\ of Air S Alan S Malkin (Nottingham) It is mo: 
than t«ent} \ears since the Association last met in Belfast and this \isit was a tribute to Air S T Inn 
^^hose lo}alt\ to the Association is i\ideh respected The meeting was a brilliant success Never befoi 
did voung members of the Association present their contributions vnth greater abiht} Almo: 
without exception thev spoke without script or notes and, although in speaking extemporaneous!) the 
added to the anguish of mind which is suffered b\ cverv worth-while speaker, thev greatl) enhanced tli 
clantv of their dehvcrv Thev did well and the Editor of this Journal would add his congratulahoi: 
to those offered in the course of the meeting bv the President and Air Osmond-Clarke 

Air Irwin was supported nblv bv Air R J AA AAithers Air Martin Mr A Chance Air Harold Roger: 
and all of Air Irvnn s colleagues associates and juniors, who were responsible for the organisation at th 
Ro) al A ictoria Hospital of one of the best clinical demonstrations w e hav e ev er enjov ed It w as unfortunat 
that we had onl) hours and not davs to studv the manv scores of cases which w ere presented wit: 
such thorough documentation 

Sir David Lindsav Keir, A ice-Chancellor of Queens Univcrsitv who has served for mam ) ears a 
chairman of the Northern Ireland Council for Orthopaedic Development gave a reception in Queen 
Universitv and with Ladv Ivcir ho attended the reception arranged at the Citv Hall bv the Lord Alavo 
of Belfast and Ladv Neill which was enjov ed bv more than two hundred and fiftv fellows and member 
of the Association 


Annual Dinner of the Association — The Annual Dinner w as held in the Great Hall of Queen s Univ ersiti 
and the toast of His Excellencv the Governor of Northern Ireland, Aice-Admiral the Earl Granvalle was 
proposed by the president of the Association In responding to the toast of the Bntish Orthopaedic 
Association which had been proposed bv Dr Mo}tlgomer\ chairman of the Northern Ireland Hospitals 
Authorit) Sir Harry Platt said that it vvas the privilege of the aged to indulge in nostalgia He recalled 
the memorv of Robert Jones m whom all personal rivalries were resolved and said that we werestiH 
under the influence — the stabilising influence — of the Liverpool school which vvas so powerful an antidote 
to impulsiv e surgerv and emotional therap) ‘ Sir Dattd Lnidsa\ Acir said how unique an experience it u’as 
for him to be a guest wathin his own College He recalled the advances in surgerv and fracture treatment 
that had contributed so important a part to the historv of Queens Aledical School over the last 
hundred ) ears The Rt Hon Wilham Grant Alinister of Health in a wittv speech said that in Northern 
Ireland an agreed bill for the new National Health Service vvas presented to the House and )et in fh« 
course of debate five hundred amendments were accepted I often wonder he added ‘ what would 
have happened if we had not had an agreed bill' In recalling the spint of Ulster and the close and 
happ) relationships that exist between Northern Ireland and Great Britain the Alinister of Health 
concluded ‘ It is not for nothing that we in Northern Ireland count ourselves as part of vou AVe are 
members of a team together ' 

The Painful Shoulder — A discussion of the Painful Shoulder was opened bv Professor G Perkins (London) 
He rev levv ed the underl) mg patholog)’^ and in his ovvai inimitable stv le succeeded m debunking certau 
beliefs Mr V H Ellis (London) after referring to extrinsic causes such as coronan disease discuss 
supraspinatus tendon injuries He said that excessive pull in the straight supraspinatus for instance 
sudden muscle contraction with the shoulder fixed in abduction, would av ulse a fragment from the 
tuberosity, whereas a similar pull when the limb was lowered and the tendon curved over the hume ^ 
head w ould cause rupture of the tendon Pathological changes might alter this rule Loss of ^ 

function might be reflex wnth rapid spontaneous recov er) or it might be due to a complete tear 1 

tears were sometimes revealed by arthrograph) in which the passage of radio-opaque fluid throug 
capsule, and often into the subdeltoid bursa might be demonstrated In suture of the tendon 
of the acromion made operation easier, and recover) quicker Mr W C SonieriiUe-Large^ j 

Tccxikd the value of anaesthesia m discnmmatmg between muscle spasm and structural change « , 

restriction of mov'ement He believed that adhesions, if present, were capsular In diagnosis. 


« ‘;ec Report of the Northern Ireland Orthopaedic Scheme Journal of Bone Surgerv 194S 
written b) Airs Doreen AIcConnell who plated so important a part in organising this meeting 
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oi mm ^^'^s of httk help bv\t accurate locilisation of ftiulcinc&s valuablL Attention slioiild be jiiifl 
Ot -..Kl 11,0 .0 ,o «i.oll,or U.o sUo of ICKlcrno,, cl,on«od ol.c 1 o 

hmb ^^as rotated Radiographs should be taken in at least four proJCctIons~^Mth the joint fiillj rotated 
mediallj in the mid position in full lateral rotation, and in lateral rotation evitli body Uvist Changes 

in orofile of the greater and lesser tuberosities Mere described 

Ml li I U II lUicis (Belfast) had inicstigated one hundred shoulders in mIiicIi pain Mas of intrinsic 
ormin In tMche pam for a feM daas after injnrj Mas ascribed to snpraspinatus rupture, iMenty-sca eii bad 

afnlliangeof moacincntbntNMth apamMarcatmid-cIeeation, and siatj-onc presented pam Mill, mneb 
stifiness Mluch Mas ascribed to capsulitis There seemed to be tMO stages of capsulitis in the first stage of 
"imtatne’ capsulitis, stiffness Mas due to spasm and it disappeared under anaesthesia, in the later 
'stage of ‘adhesne capsulitis stiffness persisted under anacslliesia In irnlalne capsulitis there bad 
been pam for an a^erage period of seaen Meeks it Mas diffuse, and Morse at night After rest in a 
sling for a few Meeks actne e\crciscs Mere encouraged Heat seemed to be of no \alne rnll painless 
moNement Mas restored in from three to four months The fortj-onc patients mIio shoMcd ceidencc of 
adhesive capsulitis had not attended until symptoms had been present for about eight months, in these 
cases pam was less severe and less diffuse and it was usually referred to the deltoid insertion About 20 
degrees of shoulder movement was preserv'ed Manipulation was the primary treatment free movement 
Mswally developing after lateral rotation had been regained After fiirtlicr cvercisc, recovery vias iisiiallj 
complete in a period viliich varied from a few weeks to four months but follow up examination ncarlv 
alwajs revealed persistent crepitus In three of the fort} -one cases treatment failed Treatment of the 
painful shoulder could be summed up in the words “ time and patience ” 

My F A Sniiiiionds (Pirford) considered that in injuries of the supraspinaUis cuff the full cvcle of 
changes might occup} from six months to tw o years usualh about one year In tw entv -one cases a follow -up 
”''of more than three lears had shown that even after that time some patients still had pain, weakness or 
stiffness Biopsy rev ealed degenerativ'c changes in the tendinous cuff viith chronic inflammatory reaction, 
the interior of the joint appearing normal In treatment, the use of a sling with exercises practised within 
the painless range, such as pendulum exercises were useful but heat was of doubtful value Mi Stcwail M 
ilarrtson (Birmingham) rev lew ed one hundred cases of minor injury of the shoulder causing pain and stiffness 
He had found radiographic evidence of abnormalit} m the greater tuberosity of the humerus m thirt> In 
•these patients the average duration of treatment had been fort} -nine days, whereas patients whose injured 
shoulders were stiff and painful but in whom there was no radiographic evidence of abnormalit} in the 
tuberosity, attended for an av'erage period of eighteen days Moreover, late follovv-up examination 
I showed that S}mptoms were still present in all patients whose shoulder joints showed these radiographic 
I changes whereas the other seventy cases had no residual symptoms There was pathological as well as 
radiographic evidence of a peripheral articular focus of degeneration 

Mr J R AnnsUong (London) had found that about three-quarters of all patients who attended an 
orthopaedic department vv ith the supraspinatus s} ndrome recovered spontaneously For those patients w ho 
did not recover provided that the range of movement was not limited he advised excision of the acromion 
In about one hundred operations he had found that a variety of lesions gav^e rise to similar symptoms 
supraspinatus tendonitis viith increased vascularity and swelling supraspinatus tears mostly in older 
subjects, and comprising either true tears or incomplete avulsions calcification in a roughened supreispinatus 
tendon and subdeltoid bursitis wnth acute inflammation or chronic thickening associated with a little fluid 
and somebmes loose bodies It was important to excise the whole acromion JW> J Tnllooh Brown (VLiW^arn) 
had found that infiltration w ith 1 0 c c of I per cent procaine vv as valuable as a diagnostic aid in distinguishing 
tendonitis from tendon injury" in the supraspinatus sjmdrome Loss of movement due to spasm could be 
differentiated easily from that due to structural change If, under the influence of procaine infiltration, 
free active movement was regained conservative treatment was indicated If despite anaesthesia active 
movement was still limited the evidence of tendon rupture was clear and operation was necessary 

Mr G Blundell Jones (Exeter) described acute cases of supraspinatus calcification with sudden pyrexial 
onset and short course in w hich there w as early and spontaneous disappearance of the calcium deposit This 
possibility should be home m mind when estimating the value of various forms of treatment such as 
injection and aspiration Many such cases recovered despite the treatment, and not because of it Mr 
IE E Txichei (London) said that focal sepsis and gout should be considered in some cases He agreed 
with the importance of rest in the acute stage 

, , rthrodesis of the Hip Joint — Mr H A BrtUain (Norwich) showed a film of his operation of ischio- 
//femoral arthrodesis Mi H H Langston (Alton) said that he had performed thirty of these operations, 
without sciatic nerve injur} but wnth failure of fusion in five cases There had been perforation of the 
obturator foramen by the graft in tw o cases and sequestration of the graft in one Mr W B Foley (Oxford) 
adv ocated open operation through a posterior incision reflecting gluteus maximus upwards and inwards 
He had performed ischio-femoral arthrodesis under direct vision in seventeen cases of tuberculous arthritis 
^ and two of osteoarthritis Bone fusion had occurred rapidly in all but one case Mr Me •- 
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(Xon\'ich) descnbed and illustrated a method of iho-femoral arthrodesis of the osteoarthntic hip ruth a 
lag screw in combination \nth cancellous grafting of the lateral part of the hip joint bj- which it was hoped 
to accelerate con^ alescence and permit earlier weight-bearing Mr John Charnley (^Manchester) discussed 
the pnnciples of arthrodesis of the osteoarthntic hip joint and the possibihties of utihsmg compression 
forces in accelerating fusion Sn Reginald Watsou-Jones (London) said that whate\er value there might 
or might not be in the compression ad\ocated b} Mr McKee and Mr Chamle\ it was still true to-daj, as 
it alwajs had been, that new bone could not mature in less than three to four months We should be 
cautious in accepting these claims for acceleration Xo matter what screws nails or grafts were used, 
external protection bv means of plaster for three to four months w as imperatn e 

Cada\eric Bone Grafts — Mr IK Sayle Creer (Manchester) reported fourteen fractures of the shafts of 
long bones treated bj grafts of boiled cadaienc bone In seien out of eight cases of ununited fracture 
of the forearm bones union took place m an a\erage period of ti\ ent% -three weeks after grafbng 

Peripheral Nert^e Tumours— Pro/cssor J H Biggart (Belfast introduced b\ :Mr S T Irwun) reiuewed 
one hundred and fift\-four peripheral nerve tumours comprising thutj-four neurinomas (Schwannomas) 
one hundred and ten neurofibromas and ten neurosarcomas Neurinomas had occurred in patients aged 
thirt\ to fift\ tears mostlt in the head and neck and the upper limbs Unlike neurofibromas, the 3 were 
net er found in the dermis At operation thet appeared to be encapsulated, and some did not recur Some 
underwent mucoid degeneration Palisade arrangement of nuclei gate a characteristic histological 
appearance the structure was sometimes stncthial Neurofibromas affected chieflt the limbs, especiallj 
tlie lower limb and seldom the head Superficial neurofibromas were often epidermal In deep nento 
thet were often part of a widespread intoltcment and possibh this accounted for the frequencj of 
recurrence which happened in approximatelt 30 per cent of cases The histological appearance of 
infiltration of surrounding tissues should not be mistaken for mahgnanct Their origin was uncertain 
Neill osai comas usuallt affected flexor surfaces and deep nerves most commonh the sciatic nerve The 
liistologt resembled that of fibrosarcoma but the cells were less pointed Professor Biggart ascnbed 
the three tvpes of tumour to the neunlemma cell 


A “ Lively ” Splint-— il/i Noiman Capcncr (Exeter) showed a double shoulder abduction splint in which 
the arm pieces were linked with the trunk piece b\ spring wire, to allow supported moiement dunng 
con\ alescence from pohomv elitis 

Excision of the Trapezium for Osteoartlintis of tlie First Carpo-metacarpal Jomt — Mr IK H 
Gents (Tunbndge Mells) said that he had performed this operation on eighteen occasions In two cases 
arthritis was of the rheumatoid tvpc in sixteen there was degenerative arthritis of the carpo-metacarpal 
joint A dorsal incision avoiding the radial arterv gave access to the bone Care was taken to ensure 
complete excision and to av oid damage to flexor carpi radialis Immediate activ e exercises w ere encouraged 
In rheumatoid cases the results were poor In all others the results were excellent there was good 
mov ement good pow er and no pain One patient vv ns able to milk cow s for manv hours a da} 


Results of Treatment of Kienbock’s Disease — Mr 4 Dot nan (Sheffield) reported fortv -seven cases 
of Ixienbcck s disease observed during the Inst ten venrs Fortv -two had been re-examined for late 
review He had not been able to confirm anv association between this disorder and shortness of the ulna 
Conserv ativ e treatment in tw ent} -sev en cases gav e these results excellent (no complaints, full vv ork wnthout 
difficult}) — nine good (discomfort, but full work without loss of time) — eight fair (unable to do heavn 
work) — sev en poor (no improv ement) — three Excision of the lunate bone had been performed m 
cases nine after failure of conservative treatment with these results excellent — seven good four 
fair — four In summarj, thirtv-seven of the fort}-two patients were doing heav v work manv at the 
coal face 


Conserv ativ'e Treatment as compared with Operative Treatment of Ununited Fractures of the 
Carpal Scaphoid Bone — Mr Goionwv C Thomas (Liverpool) had investigated eightv cases of fractuit 
of the carpal scaphoid bone treated at various hospitals bv various surgeons more than three vear 
previouslv for non-union — fiftj-two with operation and twentv -eight without The operations a 
included excision of the scaphoid (twentj-four cases) excision of the proximal row of the carpus (si^^ 
bone graft (nine) arthrodesis of the vvnst joint (ten) and sundr} operations (three) Among the ni^ 
cases of grafting there was onl} one good result- — m a case of non-union of six months duration 
one patient returned to heav'} work Of the ten cases of arthrodesis of the wTist joint onlv 
climcallv and radiographically successful one was doing heavv work bone fusion had often 
Twentv -four of the tw ent} -eight patients treated conserv ativ elv returned to heavv work 
fiftv-tvvo patients treated by operation returned to heavv work It was conceded that the opera 
had been carried out bv various surgeons m various centres Mr W Sayle Cree, (Manch^ter) 

H Osmond-Claike (London) said that the two senes of cases were not comparable inev 
that no deductions could be drawm from them 

SURGES'^ 
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Regeneration of the Articular Surface of the Femoral Head after Cup Arthroplasty— A/) Nncl J 
Smith (Peterborough) sho\\ed a specimen from a noman nho liad died from ca cardiac complication tig i 
"i Se) vtallmm cup artl.rojl.aly tea oslooa, ll.n.a, H.c denuded eurfnee of .l,e femor, deed nd 
become co^ered nith a smooth fibrous cap, at the periphery the fibics ncrc less tightly pachtd and fibro 
cartilage cells w ere present 

The Capener Nail Plate in Trochanteric Fractures of the Femur — Mi 12 Mctvyn Lvaiis (Birmingham) 
classified trochanteric fractures as stable or unstable in accordance with the degree of injury to the corttv 
of the calcar femoralc If cortical bone uas intact the fracture was stable if it uas not intact there was 
a tendenc} to co\a vara uhether the fracture uas nailed or not An investigation had been made of 
one hundred and one fractures treated conservativclj' — mostly by ueight-traction uitli Jhomas splint 
The average age of the patients uas si\tj'-tuo years there were fifteen deaths the average slay in hospital 
uas fifteen ueeLs and coxa vara occurred in eighteen Among tuenty-tuo patients treated by Capener 
nail fixation there uere no deaths and the average stay in hospital uas seven uecks, coxa vara occurred 
in four and union uas not vet complete in three The advantages claimed for operation were greater 
comfort and mobilit) for the patient, lower mortality shorter sta> in hospital, and possibly greater 
stabilitj of the fracture 

Pseudarthrosis for Ankylosis and Arthritis of the Hip — Mi J S Balchdoi (London) described 
removal of the femoral head and neck from fifty hips of forty-four patients, with the addition in thirtj -two 
operations of angled osteotomy of the upper end of the femur in order to promote stabihtj The osteotomy 
might be performed at the primary operation with plating of the fragments or three to five uecks later 
through a postenor or postero-lateral approach Light traction uas applied after operation through an 
upper tibial transfixion pm Walking uas resumed after eight to ten uecks The operation had been 
undertaken for osteoarthritis ankv'losing spond 3 ’litis fracture dislocation uniinited fracture of the femoral 
neck ankjlosis from old acute arthritis and chronic suppurative arthritis The results were classified as 
satislactor) — thirtv-nine unsatisfactorj — ten death — one Unsatisfactorj results u ere due to instabilit} 
— three pain — three lack of cooperation — two, restricted movement — one and non-union of the 
osteotomj — one 

Gastric changes in Rheumatoid Arthritis — Professor H IF Rodgeis (Belfast introduced bj' Mr S T 
Iruin) had earned out gastroscopy in patients with rheumatoid arthritis In the active stage the stomach 
lining was hyperaemic and it produced an excess of acid Later in the chronic stage of the disease the 
lining u as atrophic and inactive like a spent endocrine gland It was suggested that the anaemia of the 
acute stage might be secondarj’- to the febrile state but that later anaemia might be due to nutritional 
iron deficiency 

Intramedullary Nailing of the Shaft of the Femur — Mr A Chance (Dublin) reviewed twenty-one 
fractures treated by open insertion of a Kuntscher nail The most suitable fractures for intramedullarj' 
nailing were transverse interlocking fractures of the middle third where the medullary cavity uas 
cjhndrical The result uas prejudiced if there was a loose fragment The normal curvature of the femur 
uas an advantage because it allowed more lengthy contact between nail and cortex The best length of 
nail was one which was shorter by 4 cm than the distance between the greater trochanter and the lateral 
femoral condyle of the uninjured thigh It was important that the nail should fit the medullary lumen 
snugly at its narrowest part The patient was allowed up with crutches about three and a half weeks 
after operation but weight-bearing was not permitted before union was evident There was little 
difficulty in regaining a satisfactory range of knee movement Dr P G K Bentzon (Denmark) emphasized 
the seriousness of infection if it arose as a complication of this operation 

Aseptic Necrosis of the Femoral Head — Mr E N Wardle (Liverpool) had studied aseptic necrosis of 
the femoral head radiographically in cases of fracture osteochondritis juvenilis and traumatic dislocation 
Among forty-six cases of fracture of the femoral neck there was aseptic necrosis in fourteen, seven with 
union and seven without He advocated that nailing of these fractures should be accompanied by grafting 
In his first thirty cases he had used a tibial cortical graft but in the last sixteen he had used ihac cancellous 
chips rammed firmlj^ into the drill-hole 

The Presidential Address on The Scientific Approach to Orthopaedic Surgery ’ delivered by Mr S 
Alan S Malkin is published in this issue of the Journal Other papers read at the meeting which are 
published in this or in the previous number included Ischio-femoral Arthrodesis— H A Brittain 
Premature Epiphysial Fusion at the Knee Joint in Tuberculous Disease of the Hip— W Parke Spontaneous 
j schaemic Necrosis of kluscle — J Rowland Hughes Posterior Dislocation of the Shoulder — C K Warrick 


Robert Jones Golf Gup 

A competition for the Robert Jones Golf Cup uas played at the Royal County Down Club Newcastle 
after the Belfast meeting of the British Orthopaedic Association There can be no more beautiful golf 
course in Ireland to its immediate south the mountains of Moume sweep down to the sea to its east 
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IS the ^\lId Irish Sea and to the ri est, typical Irish countryside The course itself was in very fine condition 
j\Ir S T In\in M P , entertained the ti\enty-one competitors to an excellent lunch at the club-house and 
at the end of the day presented a replica of the Robert Jones Cup to the n inner, Mr Maitland Smith of 
Doncaster \\ho returned 83 — 7 = 76 the exact bogey score for this championship course Mr J V Todd 
of Xen castle upon Tyne playing from scratch, returned 78 and uas placed second His second nine holes 
were pla 5 ^ed in the remarkably low score of 34 against the bogey of 37 Next j'ear the Robert Jones Cup 
will be contested during the spring meeting at Nottingham 


HONOURS TO ORTHOPAEDIC SURGEONS 

Medal of the Academie de Chirurgie (Pnx Labone) to Mr J Trueta (London)— Mr Trueta, honorar 3 
member of the British Orthopaedic Association since 1942, who was made a D Sc Honoris Causa by the 
University of Oxford in 1943 and an Honorary Tellow of the Rojal College of Surgeons of Canada in 1947 
for his contribution to the treatment of war wounds has now been awarded the Medal of the French 
\cademie de Chirurgie (Prix Labone) — a distinction seldom guen to foreign surgeons The Pnx Labone 
was founded in 1868 and among those who have been honoured with it are many of the great surgeons 
of France such as Broca, Mouchet Lenormand Cbeiassa Lcnche and Iselin On November 10, 194/1 
the President of the Academie de Chirurgic presented the medal to Mr Trueta in the presence of a crowded 
assembly which included some of the most outstanding surgeons of France, among them Professors Rene 
Lenche Louis Bazy and Merle d Aubignc 

Mr Trueta addressed the Assembly on the renal circulation and its pathology with particular 
reference to the research which he and his colleagues ha\c carried out at the Nuffield Institute in Oxford, 
and which is now being continued bv him at the Ro\al Veterinary College, London It is of interest to 
note that work on the renal circulation was initiated by Mr Trueta in 1941 with the purpose of finding 
an explanation for the renal lailurc of ‘ crush sandrome and that an orthopaedic surgeon, interested 
in blood circulation in the tissues of the limbs has thus made an important contribution m interpreting 
some of the complex problems of kidney pathology 

Knighthood conferred on Mr H Ernest Griffiths (London) — In the New Year s Honours List, 1949 
It is announced that Mr H Ernest Griffiths of the Albert Dock Seamen s Hospital, London is to become 
a Knight Bachelor the honour being conferred for his work m rehabilitation of the disabled 


REHABILITATION AND RESETTLEMENT OF THE DISABLED IN GREAT BRITAIN 

In October and Noi ember 1948 i course was arranged b\ the British Council the Ministri of Labour 
and National Service and the Mmistrv of Health to demonstrate to visiting surgeons and social workers 
from many countries the steps taken in Great Britain to aid rehabilitation and resettlement of the disabled 
The visitors were welcomed by' General Sir Ronald Adam, Bt Chairman of the Bntish Council The course 
was introduced by' Dr Harold Balmc of the Ministry of Health who spoke on ' The Prevention Limitation 
and After-Care of Disability' and Air R Gomme of the Ministry of Labour and National Service who 
explained the work of that Ministry' in resettlement of the disabled 

Visits were paid to St Helicr s Hospital Carshalton where important pioneer work has been done by 
Dr F Cooksey', to the Vauxhall Alotor IVorks Rehabilitation Centre, Luton where under the guidance of 

Dr A Thompson and Air L R Plewcs many hundreds of injured men and women hav e had function restored 

by' treatment in a special workshop of the factory to the Harefield County Hospital where Dr AV AlcPhad 
superv'ises the rehabilitation of patients with tuberculosis of the chest to Roffev' Park Surrey' which is 
one of the pioneer rehabilitation centres for industrial neurosis to the National Institute for the Blind 
m Great Portland Street London, where the newly blinded are taught to be independent, to Papwodh 
Village Settlement, near Cambridge, now under the direction of Dr R Trail which has long been renowned 
for the .treatment, employment and resettlement of tuberculous patients to St Alargaret s School Croydon 
where Dr J H Crosland demonstrated the phy'Sical treatment of cerebral diplegia in children to Stoke 
Alandeville Hospital where Dr L Guttman has done such magnificent work in the training and resettlemen 
of patients with spinal injury' and permanent paraplegia, to Egham where the first residential indu^ia^ 
rehabilitation centre of the Alinistry' of Labour was established during the war to Farnharn ar 
Recuperative Centre, Slough where Dr Austin Eagger has developed ambulance posts, dressing sta lonj^ IJ 
central clinics, gy'mnasiums and resettlement centres to Queen Elizabeth’s Training College or^^^^^ 
Disabled Leatherhead, winch is world-famous for its pioneer work m teaching trades to the seriou 
crippled , and to the Albert Dock Seamen’s Hospital where Air H E Griffiths has developed a gy’mna 

for out-pjtiente^^^ry,^ (Roehampton) Hospital Air St J D Buxton and Afr Langdale 
problems of amputation, limb-fitting and the re-traimng of patients with amputations At an m 
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Neurosis Unit it Sutton Dr M-ixudl Jones cleinonstr-itcd a Pl'iccmcnt Conference One (i 13 ms sj .nt 
NMth Mr E \ Nicoll It Bcrr\ Hill Miners Relnbilil-ition Centre, Mmsficld, near Noltinf;liain-a centre nliicli 
evas the pioneer of a complete senes of residential and non-rcsidcntml rehabilitation centres tliroiiRboiit 
the country for the final treatment of serious fractures and otlicr injuries m miners At the BirmiiiK lain 
Accident Hospital and Rehabilitation Centro. Mr \V Gissanc demonstrated eaer> stage of treatment from 
primara emergent measures to final rehabilitation m the gymnasium Dr Donald Slcuart slioued the 
iterminal stages of rehabilitation m one of the woiksliops of the Austin Motor Compain— the first inebistrial 
'concern m this countrj to dciote a special workshop to the rehabilitation of disabled men T he problems 
\of placement of the disabled in suitable cmploj'incnt the work of Disablement Rcsolllemenl Oflicers of 
the Mmistrj of Labour the acti\ ities of a Govcinmcnt Training Centre and of an Industrial Rehabilitation 
Unit were also demonstrated in Birmingham 

/ The final problem of resettlement— that of securing employment for those who are so serioiish 
^disabled that thei cannot compete in the open labour market, and cannot be engaged b\ ani ordinari 
employer was explained b) Air Commodore Venn, cxccutn c-dircctor of the Disabled Persons Corporation 
whose ‘ Remploy factories are being de\ eloped in all parts of the coiintr^ 

This course was arranged primarily with the object of demonstrating to our visitors the action taken 
in Great Britain to assist disabled persons to restore themselves to the normal duties of citircnship \\ c 
hope that the^ gained from what thej saw and heard and from their observations it seems that thc\ did 
But whether they did or not this re\iew of our actixity was stimulating to some, c\cn in this countr\ 
who for mani jears max ha\e felt that thej were ploughing a lone furrow Wc are impatient, and it is 
right that we should be but meanwhile we may gam solace from the fact that great progress has indeed 
been made 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 

Robert Jones Memorial Lecture — The Robert Jones Memorial Lecture of the Ro>al College of Surgeons 
of England was delivered b^’- Sir Reginald Watson- Jones, December 9 1948 on ' The Reactions of Bone 
to Metal ’ the attendance establishing a record for the statutory lectures of the College The lecturer 
said that the four causes of bone resorption in the region of metal were 1 ) thermal due to burning of 
bone by high speed drills 2) electro-chemical, due to ionisation of metals or alloy's 3) bacteriological due 
to lighting of quiescent infection or to faulty operative technique, 4) physiological due to the effects of 
compression of metal plates or screws insufRcientlv protected by external support It had long been 
\knoivn that tight xvires or bands caused bone resorption It was now well recognised that nail fixation 
yione was insufficient for arthrodesis of the hip — the nail became loose and all cases failed Similarh 
Inodem experiments in replacement of the femoral head by a metal prosthesis must fail it was impossible 
Jto secure permanent fixation of metal to bone if bone was compressed, it would absorb Even the slight 
compressing effect of normal blood pressure on the periosteal surface of a bone caused resorption — as in 
anennsmal erosion of the spine Still less pressure even less than capillary pressure, w as enough to cause 
bone resorption when the orthodontist moved a tooth The v'erj”^ slight compression force of a cjstic 
meniscus caused absorption of the tibia 

Since it was well established that bone reacted to compression by resorption was it not wise to review 
again the modern tendency of fracture treatment which urged the use of lag screws slotted plates 
transfixion pins with clamps and other devices by which to impact and compress bones’ It might be that 
osteoid had greater resistance to the harmful effects of compression than adult bone but until there w as 
further evidence it should be assumed that compression clamps assisted only m so far as they promoted 
immobilisation and prevented shearing strains Certainly there was no evidence that the compression of 

earlv weight-bearing promoted union of fractures the evidence was m the opposite direction union was 

delated 

Normal protection from the adverse influence of compression lay m the avascular articular cartilage 
of joint surfaces and the trabecular arrangement of bones which distributed compression forces Even 
these did not suffice if compression was sufficient and was sustained — as for example in the deformed foot 
of the Chinese girl and the wedged vertebra of adolescent scoliosis This had a bearing on the treatment 
of congenital dislocation of the hip joint m which despite reconstruction of the acetabular roof the 
distribution of w eight-bearing could be so disordered by anteversion of the femoral neck that even a well- 
^tahhshed acetabular roof underwent absorption before puberty during the years of most rapid growth 
- Robert Jones Dinmg Club— The Robert Jones Dmmg Club met in London on the evening of the Robert 
^ ones Memorial Lecture and the lecturer w as toasted 

1 Hunterian Oration and Hunterian Lectures— The Huntenan Oration wall be delivered m the Colle-e 
on Tebruarj 14 bj Ur H S Souttar on John Hunter— The Observer Hunterian lectures m February 
-- w i 1 include Diastasis of the Tibio-Fibular Syndesmosis by Professor J G Bonnin and " The Treatment 
RobeS following Injuries of the Peripheral Nerves of the Upper Extremity ” by Professor 
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On October 20 1948 

a dinner -^as held m the 
Exchange Hotel Li\ erpool 
in honour of Professor T P 
]\Ici\Iurra\ \\hich ga\ e to 
more than fifty of his old 
students an opportunitj to 
thank him and ^\lsh him well 
on his retirement from the 
chair of orthopaedic surgery 
m the Universitj of Liverpool 
In short speeches Br\in 
JIcFarland and Goronwy 
Thomas vho respectneh | 
had been l\IcMurra\ s first 
and last assistants paid 
tribute to the greatness of 
his character j\Ir P K 

Tucker of Winnipeg Canada 

, j 1^1, , J Presentation Volume 

presented a leather-bound ^ Title Page 3 Portrait 

volume inscribed on vellum 

vhich embodied the signatures and portraits of men who ha\e 
passed through the Ln erpool School of ortliopacdic surgerr 
during the last twenty-five j ears The feeling of those present 
and of the manj who sent greetings from far across the seas 
was expressed m an address which prefaced the collection 

“To Professor Thom\s Porter IMcMuRRAa — This book is 
signed and presented by j our old students as a symbol of their 
respect and affection and to record for ever the debt which they 
and their country owe to }ou By your teaching and bj lour 
skill 3 mu have enhanced a great tradition This is now our 
treasured heritage and bj^ our deeds we will preserve it 

IMclMurray was deeplj' moved and in his reply he extended to 
" The Bojs ' near and far a sincere m\itation to come and visit 
him any time at Ystrad Cottage Denbigh He carefiillj’' spelt the 
word ‘ Ystrad ” Incidents of humour, courage and skill were 
recounted m a series of spontaneous speeches which left no doubt 
as to the place which is occupied and held by Tom MciMurray in 
the hearts of former students 
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degree of master of orthopaedic surgery, university of uverpool 

T TV I , iqjs nnst-cr-idu-ites who h•l^e sluclicd orlliopncdic surgery in Lncrpool and allied 
n ecem e months sat for the University degree of Master of Orthopaedic Surge r> 

ScfI!.? SrSor c,rs.r.pacd,c S..,d« the .nlc.nal aaa».n.r, and U.c cOarna, 

!aam.nars .ere Protesser G Periods (London) and Mr R I SUrl.ns (Edn.burel,) T.cnl) -l.o cand.dnles 


\\ ere successful 

Baker G 
Browoie R F 
Covell, NAG 
Dauson, R H 
Denness T 
Duraiswami P R 
Gallagher M J 
Hughes, J R 
Hugh-Smith W A 
kIcSweenej , A F 
ilmnaar A B D 
klirkin L 
Mukopadhaj a B 
O Dnscoll, R F 
Patton. W H G 
Robertson J H G 
Saha A K 
Shatevell G L 
Slack, C C 
Sm}i:h E \ 
Sutherland I D 
Virgin, W J 


Edinburgh, Scotland 
Birkenhead, England 
Liverpool, England 
Whangarci, New Zealand 
Liverpool, England 
Madras, India 
Brisbane, Australia 
Liverpool, England 
S 3 'dncj, Australia 
Brisbane, Australia 
Paarl, South Africa 
Port Elizabeth, South Africa 
India 

Nelson England 
Nairobi, Kenj'a 
Bulawajo, Southern Rhodesia 
Calcutta India 
Liverpool England 
Liv erpool England 
Roj al Army IMedical Corps 
North Berwick, Scotland 
Toronto, Canada 


ROYAL SOCIETY OF MEDICINE, AUTUMN 1948 

At a meeting of the Orthopaedic Section of the Royal Society of Medicine held on Tuesdav, 
December 7 1948 Mr A S Blundell Bankati (London) showed a film of his operation for recurrent 
anterior dislocation of the shoulder joint 

Treatment of Secondary Deposits m Bone — Mr E W Etches (London) read a paper on the treatment 
of secondary deposits in bone from prostatic carcinoma He recommended treatment by stilboestrol, 
the dosage being controlled bj' serial estimations of blood alkaline phosphatase He showed records 
which demonstrated fall in the blood phosphatase level under treatment and gave grounds for much greater 
optimism than that which was generally to be expected from treatment by other methods Mr Anthony 
Gieen (London) read a short paper on the general treatment of secondary deposits in bone dealing 
principally with the use of high-voltage radiation therapy He said that treatment should alvvajs be 
preceded by biopsy and needle biopsy with a special instrument was useful The instrument was 
demonstrated but in subsequent discussion the shortcomings of needle biopsy for the diagnosis of tumours 
m bone were stressed 

Electrical Reactions of Muscle in Poliomyelitis — Mr Ian McKenzie (Newcastle upon Tjme) gave a 
preliminary review of his work The electrical reactions m affected muscle were altered characteristicallj’’ 
and this alteration might be demonstrated by plotting a time-intensity curve ' — the same curve for 
practical purposes as that obtained by the Ritchie-Sneath method for determining altered chronaxia in 
denervated muscle Deviations of the curve from the normal were helpful in providing an earlier prognosis 
of the degree of recoverji which might be expected in paralj'sed muscle The optimal time for the 
investigation was four weeks after the onset of illness An interesting discussion ensued during which 
1 the president mentioned his association with this work and stated his opinion that the investigation was 
j likelv to prove valuable but that further mquirj was necessary before its true value could be estimated 

Internal Rotation Dislocation of the Shoulder — Mr L S Michaelis (London) reported a case in which 
the shoulder joint was locked in full adduction and internal rotation The radiographic appearances were 
deceptive \ttempted manipulative reduction was unsuccessful and open reduction was performed 
In the course of discussion only one member said that he had seen a similar case this too had presented 
difficulties in diagnosis and treatment open reduction being necessarji It was pointed out that difficultv 
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in radiographic diagnosis should be overcome bj'’ examining the position of the medial epicondj le of the 
humerus nliich nas an accurate index of the direction of the humeral head 

Generalised Diseases of Bone in the Adult— At a meeting of the Section of Medicine held m the Sprm-^ 
of 1948 Di L F Scodieu (London) discussed the effects of sex hormones and adrenal cortex on osteogenesis 
Di J r Bratlsfotd (Birmingham) outlined his classification of generalised bone diseases, and Su Thomai 
Faiibank (London) described unusual cases 

Prevention of Accidents — At a meeting of the Section of EpldemloIog^ and State Jledicine held on 
November 1, 1948 Mr 11 Gtssane (Birmingham) discussed the incidence and sevent}^ of domestic and 
industrial accidents and said that there was no room for complacencj Structural arrangements in hospitals 
modern equipment, and team-w ork w hich covered not onlj' emergency treatment but also after-treatment 
was not alwajs as well de\ eloped as it should be There had been definite progress Slany hospitals now 
had well organised accident departments Crippling deformities which reduced industrial efficienci were 
less common than the\ had been The effect of treatment was greath enhanced when patients recened 
rehabilitation specialh designed to fit them for their particular work The preiention of accidents might 
be difficult — but preicntion of the crippling results of accident could be tackled forthwith 

In analj sing 736 accident cases treated in hospital Dr Leonard Colcbrook (Birmingham) said that 
504 occurred m the home and 232 in industr}' The fatahti of home accidents was six times greater tl in 
that of industrial accidents and the length of stai in hospital was 25 per cent longer due largel) to the 
more serious consequences of burns and scalds sustained b\ children and old people One third of all 
patients sustaining burns in their homes were epileptics The importance of prompt admission to hospital 
of all cases of burns whether due to hot liquids coal fires electric or gas fires hot baths, or inflammable 
liquids, was emphasized Preliminari emcrgenci treatment ncarh alwais complicated the problem 


REGIONAL ORTHOPAEDIC CLINICAL MEETINGS IiN GREAT BRITAIN 


Manchester Hospital Region 

During 1948 orthopaedic surgeons of the hlanchester Hospital Region held three aen successfu 
clinical meetings The first of a prelimimn nature was held at the Manchester Roial Infirman oi 
April 3, 1948 Sti Hariv Flail emphasized the need for close co operation between practising orthopaedii 
surgeons of the region and the \aluc of informal meetings for the discussion of clinical and admimstratuf 
problems It was decided that not less than three meetings should be held each tear — in Februan Juh 
and earlj December Chief assistants registrars and house-officers working in the tarious orthopaedii 
departments were to bo intited to attend and take part in the clinical discussions Mr John Chainln 
(Manchester) and il/i R S Gaidcn (Preston) were appointed con\ oners There w as a short demonstrahot 
of interesting cases bj junior members of the Orthopaedic Department of the Manchester Ro^al Infirman 
The cases included cjst of the medial meniscus two femoral shaft fractures treated ba Kuntscher nail 
depressed fracture of the external tibial cond\lc in a roung man treated b\ open reduction complds 
rupture of the brachial arterj accompany ing dislocation of the elbow joint in an adult gross prognathism 
treated b) Kostecka s resection of the ascending rami of the mandible Photographs illustrating operati'C 
technique were demonstrated including the remoral of disc prolapse, leg lengthening and arthrodesis o 
the knee by compression There was a museum demonstration of bone tumours 

The Second Clinical Meeting was held on Julv 16 1948 at the Mnghtington Hospital for Surgica' 
Tuberculosis Wigan Mr J Dobson (medical superintendent) presented a senes of cases of tuberculous 
of the hip joint treated by ilio-femoral arthrodesis cases illustrating secondarj lesions after pnman bone 
lesions examples of gross shortening of the leg from premature epiphr sial arrest at the knee in tubercu 
disease of the hip joint and a case of late paraplegia treated b} conseriatne methods wath 
Mr H C Palm (Burnlei ) showed radiographs of a case of displaced lower femoral epiphjsis re uc^^ 

successfully b} open operation ill; A Ronald (Barrow -in-Eurness) presented radiographs of fractures 

low'er end of the tibia and low er end of the humerus due to falls from a height Mr I D Kilclnn 
presented a case of bilateral stress fractures of the femoral neck in an old lady Mr D LI ''t ^ 
(Manchester) showed an interesting series of arteriograms and phlebograms in \arious o P 

conditions 

The Third Clinical Meeting was held at the Preston Roj al Infirmarj on December 3 R 
attended and having started at 10 45 a m it ended only at 6 p m with one hours break for 
Nine short papers aroused much interest and lively discussion Mr R S Gat den (Preston) 
cases of acute haematogenous osteomyelitis treated bj' massive dosage of penicillin combined 
metaphysial decompression by drilling— the method recently ad\ ocated bv Tucker and Hollenbejg^^^^^^ 
1948 1,7) All cases healed rapidly w ithout sinus formation or sequestration The treatmen „ (. 3 ^ 

of the calcaneus by means of a walking plaster was demonstrated In this apparatus the wa 
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acted as a belo^^-knce splint and it left the foot free, and capable of movement, lout-b protected 

from nemht bearing The treatment of fractures of the upper end of the tibia involving tlic knee join > 
earh moaement uL illustrated In all these tibial fractures in elderly patients there uas .in evcelleiit 
range of painless movement after a comparatively short period of disability 

Blo'^od Supply to the Femoral Head-il/i T R lucLcr (Liverpool) demoiistr.atcd specimens in uliich 
the blood suppb to the femoral head had been revealed by injection of opaque masses Convincing 
evidence was presented that the hgameutum teres carried a significant blood supply m the adult The 
danger of destrovmg this blood supply during nailing of the femoral neck, if the point of tlic nail was 
(allowed to reach the fovea, was stressed These anatomical studies suggested that internal fivation bv 
jmultiple w ires might produce less obliteration of essential vascular supply 

iRadio-ulnar Synostosis— il/i / D Kilchin (Lancaster) demonstrated a child with bilateral synostosis in 
extreme pronation, treated b^ resection of the upper end of the radius There had been striking' 
improvement m the function of the hand, and on one side a slight range of rotatorj movement had been 
regained He also demonstrated a case of bilateral iMadclung s deformity with an cvccllcnt result after 
resection of the low er end of the ulna 


Ti-'ht Tendo Achillis— il/i IF Saylc Crea (Manchester) presented a film The relation between 
the everted and pronated foot and the tight tendo Achilhs, was emphasized Methods of testing 
for shortness of the tendo Achilhs were demonstrated and an instructive working model showed how 
tightness of the tendon could make the foot break at the mid-tarsal point by dorsifleaion while walking 
Examples of relief by elongation of the tendon were sliowm The film was commended as an example of 
skilful medical photography 

The Healing of Fractures— il/r John Chautlcy (Manchester) presented histological sections He contrasted 
The appearance of profuse callus in a fracture of the femoral shaft sustained by a patient who died on the 
twenty eighth day with the appearance of pseudarthrosis of the ulna at six months The role of cnsheathing 
callus was discussed The observation was made that in pseudarthrosis the essential fault appeared 
to be failure of the ensheathmg callus to bridge the gap Tliese sections suggested that pseudarthrosis 
was no more than a local phenomenon 

Congenital Dislocation of the Hip Joint — Mt S M Mtluei (Manchester) discussed treatment 
He favoured gradual reduction without trauma by means of an abduction frame with leg irons which 
could be abducted to 90 degrees Interest centred on the small number of cases m which this method 
\ failed In discussion Sir Harry Platt referred to cases in which apparently perfect reduction was followed 
)by subiuxation and conversely reductions which initially appeared to be doubtful but later resulted m 
)hips with perfect function The role of anteversion of the femoral neck, and of open reduction in relation 
* to the interposition of soft parts, was discussed 


Fracture-dislocation of the Lumbar Spine — Mr C H Cullen (Leigh) described treatment by 
internal fixation He used two metal plates bolted on each side of the spinous processes extending from 
two spines above the lesion to two below He indicated the value of this method in cases of paraplegia 
Experience in coal-mine injuries made him sure that it was the procedure of choice He operated at once 
under local anaesthesia and found no difficulty m reducing gross deformities by elevating the " kidney 
rest of the operating table and manipulating the fracture by bone forceps applied to the spinous processes 
Loose fragments of bone were often removed After internal fixation nursing was simple and the comfort 
of patients despite paralysis was in striking contrast with the miserable state of those treated in plaster 
beds Several cases of remarkable recovery from profound paraplegia were described 

Legg-Calv6-Perthes’ Disease — Mr F C Dwyer (Wigan) described his experience of ambulatorv 
treatment in the Thomas patten-ended caliper Mr C E Dransfield gave a demonstration of appliances for 
eg and foot deformities which he had made in conjunction with a local instrument maker A heavy 
aluminium insert to the shoe was used for the treatment of the pronated foot with metatarsal callosities 
The concealment of gross degrees of leg shortening by special boots carrying an extension platform was 
particularly rvapressive 

Radiographs of interesting cases were demonstrated — a case of penlunar mid-carpal dislocation in 
a child of eight (Mr A Ronald) a case of Calve’s osteochondritis of the spine in a child of eight and one 
•jf Potts disease of the fifth lumbar vertebra originally diagnosed as pyogenic osteomyelitis because 
ftaphv lococci w ere obtained m pure culture from the abscess at the first aspiration (Mr J Dobson) a reversed 
I fonteggia fracture (Mr I D Kttclnn) , a case of osteomalacia in a woman aged twenty-eight years (Mr 
'? IF Agnew) a bilateral fracture of the mandible through the wisdom teeth due to a blow at a point 
>f the jaw in a patient who previously had incomplete occlusion at the incisors (Mr H C Palm) a case 
Df premature fusion of the lower femoral and upper tibial epiphysis from unknowm causes (Mr D Cranna) 
'uture Meetings— It is proposed to hold three meetings of the Manchester Hospital Region in 1949— m 
^ anchester m Februarj' at the Ethel Hedley Hospital Windermere in Julj and m Blackburn in December 
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The South'M^est Orthopaedic Club 

\ meeting of the South-\A'’est Orthopaedic Club was held on October 2, 1948 at Wmford Orthopaedic 
Hospital near Bristol Mr H ChtUy, the chairman, regretted the death since the preiious meeting of 
Mr Charles Kenned} of Plymouth the first chairman of the Club and a pioneer of orthopaedic sur'^ery in 
the South-AA^est “ ^ 

Prolapse of the Inter% ertebral Disc— jID K H Pndie (Bristol) read a short paper on the indications i 
for operation m prolapse of the inters ertebrai disc He ad\ ised against operation in the quiescent phase 
when there was no limitation of straight leg raising A spinal graft was seldom necessary He did not/ 
behei.e that radiographic examination ga\e much assistance in diagnosis Alyelography was defimte!y|j 
harmful ) 

Manipulation of Joints — Mr J Bastou) (Bath) discussed the indications for manipulation of joints the I 
chief of which were pain limitation of moicment and deformit\ of joints He emphasized the importance 
of full in\ estigation before ombarhing on manipulative treatment w Inch often led to disaster Manipulation 
without anaesthesia was sometimes useful particularh in lesions of the muscular system 

Compound Palmar Ganglion — MrD M (Bristol) renewed the etiology pathology and treatmeiit 

of compound palnnr ganglion and demonstrated four cases treated by operation 

Demonstrations — Miss M roircstcr-Biodiii (Bath) demonstrated the well-knowai hip splint she has 
dey iscd for early cases of congenital dislocation of the hip joint She also showed the splint she used dunn" 
the convalescent stage of tuberculous disease of the hip joint Mr -f / Watkin and Mr Bailey (AAhaford) 
demonstrated various tv pes of apparatus used at the AA'inford Orthopaedic Hospital including the Cullen 
turning frame for recumbent patients in piaster and a perspex radiographic cassette holder and frame for 
use during the operation for nailing a fractured neck of the femur A simplified apparatus for the 
application of Russell traction was demonstrated for the treatment of fracture of the shaft of the femur 

Clinical cases were shown at the afternoon session b\ Air K H Pndic Mr A L EyTe-Brook and 
lilr D AI Jones 


BRITISH ASSOCIATION OF PLASTIC SURGEONS 


Chnical Congress, 1948 — The British Association of Plastic Surgeons held its Summer Congress on 
September 16 17, 18 at Oxford and Stoke Mandcville under the presidency of Professor T P 
The meeting was attended bv ninety delegates including members and visitors from Amenca Belgium, 
Denmark Ireland Norway Sweden and South America 

Di Suiimcr L Aocli (Chicago) the guest of honour addressed the Association on the Surgery of the Hand 
He had found that healing was more certain since the application of antiseptics had been abandoned 
Ordinary' soft white soap was used to prepare the operativ c field the afternoon before operation and again 
by an assistant, on the operating tabic He used an inflatable arm-cuff as a tourniquet and wasprepar 
to Iea\e this on for as long as three and a half hours No sign of paralysis has yet been seen many 
patient The cuff was deflated at the end of the operation to allow the ligation of large vessels an > 
was then reinflatcd until the final bandage had been applied 


Suture of Severed Flexor Tendons of the Digits — Dr hock said that he would not suture 
divided within the digital sheath because the blood supply was so poor He preferred to use a transp an^ 
tendon from the dorsum of the foot passing this round the base of the distal phalanx Fine ” j 

for suture material in preference to any form of wire He had no personal experience of ware but a 
been impressed with the results he had seen Tendon grafts to fingers were never undertaken un i ^ 
joints were mobile For uniting divided nerves he advised the finest cataract silk on eveless nee^^^^ 
the form of simple interrupted sutures TJie hands and fingers u ere splinted m full flexion for three 
modified splinting to prev'ent full extension vias continued for a further period The results o 


suture carried out more than two years after injury were poor 

Decubitus Ulcers in Paraplegic Patients — Mr P J V Baltic (London) said that free 5 

no value Carefully planned local flaps were the solution to this problem but operations shou 
undertaken unless the patient was m good condition for at best healing tended to be delay e 


SCOTLAND 

Annointment of Mr AA'alter Mercer as Professor of Orthopaedic Surgery in the 
Udlnburgh-The Court of the Univ'ersity of Edinburgh has appointed NIr ° ns,bihbe5 

established George Harrison Chair of Orthopaedic Surgery, which carries vvith it ^ ,ear 

Director of Orthopaedics for the South-Eastern Region of Scotland Professor 1 jg j 5 jje y 

-igc He was trained m Edinburgh and graduated at the Umv ersity of Edinburgh in 191 
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commissioned and served as a regimental medical ofTicer to the King's Oivn Scottish Borderers and Ro^a 
Scots Fusiliers and later in base hospitals in France and Italy In 1918 he ^vas appointed to the surgica 
stag of the Edinburgh ^^ar Hospital. Bangoiir. under Sir Harold Stiles In 1920 he ^^ab elected clinica 
tutor to IMr J W DoMden in the Royal Infirmary, and the next year ^\as made a Fellow of the Ro\al 
Colle"e of Surgeons of Edinburgh In 1925 he was appointed to the stag of the Royal Infirmary where 
he s>ir%ed vn the Department of Clinical Surgery m the wards of Sir John Fraser, until his appointment 
tv ft- 1 charge of wards in 1943 At the outbreak of the recent war he 
served as consultant surgeon in orthopaedics at Larbert Base Hospital, 
rVd surgeon to the thoracic unit at Bangoiir Base Hospital 
J The objectives of the new Professor and Director of Orthopaedics 
wall be to CO ordinate and extend existing orthopaedic services of the 
l/egion and to organise undergraduate and post-graduate instruction 
with a view to the establishment of an Edinburgh School of Orthopaedics 
In a recent press report we read that ‘ Mr Mercers new appointments 
will not occup) him full time but we take leave to doubt the accuracy 
of this observation His reputation as a general surgeon is international 
his interest in the surger^ of the chest and heart and his i erj special 
interest in orthopaedic surgerj is widely known and the industry with 
which he has prepared three successive editions of his text-book 
Orthopaedic Surgery is acknowledged We are quite certain that 
Professor Mercer will apply the whole of his energies to the taslc for 
which he is so well htted It is a task which will demand all of his 
great resources 

North-East Region — The North-East Region of Scotland, which is 
based on the two central hospitals of Aberdeen — the Infirmary and the 
Hospital for Sick Children with forty-five beds for orthopaedic cases 

and the base hospital at Stracathro wnth two hundred beds is now served by peripheral orthopaedic clinics 
for adults and children at Elgin, Huntly Keith, Banff Fraserburgh, Peterhead, and Stonehaven A new 
orthopaedic department under the direction of il/i /I M Renme Lecturer in Orthopaedics to the Unnersiti 
of Aberdeen has recently been opened at the Infirmary with plaster room waiting room almoner s office 
and two consulting rooms each with two dressing rooms and lavatory A feature of the new building is 
Ve construction with glass-bncks which permit excellent lighting despite the necessity for constructfon 
■jitiveen two high buildings which would otherwise shut out much of the light 

/cottish Surgical Paediatric Club — The first meeting of the recently formed Paediatric Club was held in 
Glasgow on December 17-18 and was attended by twenty-seven members representing Aberdeen Dundee, 
Edinburgh, Glasgow, and Inverness A dinner was held in the Royal Faculty of Physicians and Surgeons 
on the evening of December 17 A very full programme was arranged at the Royal Hospital for Sick 
Children Glasgow In the morning four papers were read and discussed and in the afternoon there 
were clinical and pathological demonstrations The next meeting will be held m Aberdeen in May 1949 
Orthopaedic surgeons in Scotland, whose practice is concerned ivith children are invited to join the club 
Scottish Council for the Care of Spastics — A special school for the care of children wath spastic paral j sis 
aas just been opened m Edinburgh by the Scottish Council for the Care of Spastics The house which 
as been converted for this use was bought recentlj by the Scottish Branch of the British Red Cross Society 


Mr Walter Mercer recently 
appointed Professor of 
Orthopaedic Surgery in the 
Unuersityof Edinburgh 


AUSTRALIA 

trthur Sims Commonwealth Travelling Professorship — On the recommendation of the Presidents 
f the Roj al Australasian College of Surgeons the Royal College of Surgeons of England and the Royal 
ollege of Physicians Sir Reginald Watson- Jones has been appointed Arthur Sims Commonwealth 
ravelling Professor for 1950 A tour of Australia and New Zealand is being arranged and the Common- 
ea th Professor will attend the twenty-third annual general meeting of the Royal Australasian College 
1 Adelaide It is hoped also to arrange a visit to Canada and, if possible, to the surgical centres 
^ the Colonies of Africa 

') 

^ THE COLONIES 

LitUe is known of the remarkable progress which is being made in orthopaedic surgery m the Colonies 
‘ le Bntish Commonwealth We have invited from orthopaedic surgeons m Kenya Nigeria and 
luritius an account ot their activities To these pioneers of surgerj it must sometimes seem that their 
>r is not recognised and it is true that few are in a position to know how great is their task But no 
^ tter how great their problems may be they should not be discouraged We are aware of their difficulties 
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and ^\e are aware of the faithful sense of responsibility with which their difficulties are being met Great 
progress is being made, for which all responsible surgeons of the English-speaking world are grateful \\e 
expect from these surgeons many important contributions to our Journal, and meanwhile, in offenn^ 
congratulations on their achievement, we acknowledge the privilege of being able to report their activities” 


Orthopaedic Centre, Nairobi, Kenya ' 

Mr ]V H KvkaUy-Wdhs tells us that his orthopaedic centre in Nairobi, Kenya has now been runnini 
for about six years It was started for the benefit of African pensioners who had been discharged from tV 
Forces Since that time it has developed to include orthopaedic in-patient and out-patient treatment fj 
all races The possibility is now being considered that this might become the orthopaedic centre for t| 
three main territories of East Africa — Kenjm Uganda, and Tanganyika j 

In the hospital wards and rehabilitation centre there are about 120 beds, but very often there are 
manj more patients in the African wards than is warranted by the number of beds that are available 
The new hospital buildings with about 900 beds, will be completed m the near future The European 
staff includes one surgeon, two physiotherapists one orthopaedic technician and one apprentice In the 
workshops there arc three Indian artisans The rest of the staff is African an Afncan surgeon '\^fncan 
masseurs and African assistants in the wards plaster room theatre, and workshops 



Fig 1 

Exercises m the gymnasium of the Nairobi Hospital which may become the 
orthopaedic centre not only for Kenja but also Uganda and Tanganjaka 


With certain differences, the types of case are much the same as in Great Britain There are ® 
fractures, most of them resulting from motor accidents Ununited and malunited fractures are sen 
all over the Colony Old unreduced dislocations of the hip and elbow 3 omts are often seen 
is very common usually it is seen m the later stages with the shafts of long bones affected more 
than epiphysial areas Brucellosis of bones and joints is by no means rare Cases of 
tuberculosis occupy almost one-half of the beds but accompanying chest lesions are se 
Disabilities of the foot— pes planus, hallux valgus and so on are rare possibly because ew 


wear shoe e centre, which is next door to the hospital there is a well-equipped 

department, a workshop where all appliances from walking calipers to artificial limbs are 
handicrafts and occupational therapy unit Long-term patients both men women 
toy making Some patients carry on spinning in their homes after discharge from h p ] 

wool for sale at three to six-monthly intervals and thus making possible late review o 
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The handicrafts department is self supporting and each 
patient is able to earn niontv mIiiIc in hospital, and c\cn 
after discharge 

Routine follow up ’ of patients is not vet arranged 
but it IS hoped shortly to hare the services of a well- 
qualified \fncan assistant who will build up a " follow-up ’ 
department make arrangements for patients to return for 
examination at regular intenals, and maintain contact 
.with them and with Welfare Officers so that the standard 
of filing, particiilarli of tuberculous patients, niaj be 
raised It is hoped that this venture ina) lead to the 
del elopment of ‘ after care clinics in the African Reserves 

The theatre team though oieniorkcd is good It is 
well versed m no touch ” technique The standard of 
nursing in the wards is still low there is much room for 
improi ement Training facilities arc poor, but it is hoped 
that there will be more adequate training for male and 
female nurses in the i erj near future 

In this department the opportunities for clinical 
research are without limit Unfortiinatch , b} reason of 
lack of staff, no more is possible than to attempt sure evs 
of a small fraction of the clinical field which is availabli 
“Tuberculosis has been studied (Kirkald^ -Willis 1946) and 
there hare been reports on certain orthopaedic problems 
(Kirkaldj -Willis 1947 1948) but mucli remains to be 

done In WTiting these obserrations the kind permission 
of the Honorarj Director of Medical Scr\ ices Ken> a 
IS acknowledged 

Ml Osmoiid-Clai kc (London) has returned rccentlr 
from Nairobi and he WTites with enthusiasm of the 
^Orthopaedic Centre of the Nairobi Hospital Kenya He 
liisited not onlji- the wards but the workshops and 
^rehabilitation unit and savs ' Mr Kirkald) -Willis has 
done well His ward orderlies theatre orderlies rehabili- 
tation orderlies plaster room bo 3 's and one African 
surgeon are all fired with tremendous enthusiasm The 
nursing service is deficient because there is onlj a handful 
of white nurses but when someone becomes aware of 
the enormous pool of African males and females and has 
educated them things will improve in the nursing world 
Meanwhile it is quite amazing to see the most excellent 
artificial limbs which are made on the spot and fitted 
carefully The patient is trained thoroughljf in walking 
before he leaies hospital— all in the best Roehampton 
stjle 
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Fig 2 

Carpets wo\cn b\ con\alcsccnt patients 
in the orthopaedic centre Nairobi 



Fig 3 

Patient with double amputations fitted in 
Kenya w ith artificial limbs in the best 
Roehampton style ’ 
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Igbobi Orthopaedic Hospital, Nigeria 

Ml T L Lawson Orthopaedic Surgeon at Igbobi Orthopaedic Hospital, writes from Lagos — This hospital 
was designed and erected b^ the Nigerian Government to meet mihtar} requirements for reconstructue 
surgery and rehabilitation with the ultimate aim that it should become a cuihan orthopaedic hospital 
for Nigeria After the w ar, con\ ersion took place rapidly Earh in 1946 it became an Orthopaedic Hospital 
with one surgeon one sister and little equipment — not c\ en proper beds or sterilizers In tw o and a half 
\ears it has expanded to a unit with four sisters, sixt) nurses, two physiotherapists a thru mg training 
school for African physiotherapists an occupational therapy department a limb-fitter with a staff of 
skilled technicians for making fully articulated limbs and orthopaedic appliances and a radiographic staff 
The equipment is excellent and the few things lacking arc being pro\ ided gradually The kitchens, laundry'. 



Fig 1 

Cheap mobile frame with turning case constructed m our owai workshops for 

tuberculosis of the spine 

autocla\cs and operating theatre are all ser\ed with electricitv and steam-heat from a central sourc 
There is a swimming pool and g^mnaslum which would be the enr \ of mana hospitals m the 
Kingdom The present bed capacity is ISO m the near future it is hoped to build ward 
for 240 general orthopaedic cases (the present wards being rather unsuitable temporars expedien s) 
also” a separate accident unit with a further sixty beds, an operating theatre radiographic an o 

^Almost all the \aneties of crippling complaint which are found in the United 
Kigcria often in their more gross forms At the time of waiting cases occupying the Ibu oeu 
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tuberculosis of the spinc-=54 tuberculosis of olhe. joinls-21, simple fractiircs-I=i, compound 
fractures— 9 polioun clitis— 9 fractured spines \\ith pat iplcgia—'i 

Vmon- other cases arc examples of fragihtas ossitim, I’ertlics’ disease, osteomyelitis, imumted 
fractures malunitcd fractures Little’s disease rickets, and a sailed collection of bone tumours Oier 60 
per cent of our eases are children, of diffcicnt tribes from alt parts of Nigeria 

Some of our problems aie much the same as in England, particiilarlv the size of the m iitmg list and 
the lack of trained staff From the purely clinical point of Men, there arc man} minor differences 
Inability to elicit a ease histors of an\ degree of accuiac} is disconcerting One is compelled to rel} largch 
on ph}sical signs and radiographic findings At the outset, in vicm of the huge number of cases ne Mould 

S ie called upon to treat, it nas decided to risk early operation for tuberculosis of the spine Man} spinal 
jusions Mere performed, using iliac bone grafts m quite }oung children Ihc early results Mere 
istonishingl} good but Me Merc not long in discoacrmg that the results Mere just as good after consen atn e 
treatment The rate of healing seems to bo moic rapid than in England, especiall} mIioii concomitant 
infections such as malaria and helminthiasis arc treated The effect on these patients of good food and 
a M ell-ordered life has to be scon to be bclicecd For climatic and economic reasons mc base designed 
a cheap mobile frame for the treatment of tuberculosis of the spine, it is of simple construction, is made 
in our OMn Morkshops and is eas} for nursing (Eig 1) Similarh mc ha\c had to make a Mell-\cntilatcd 
modification of the doll s collar (Eig 2) 



Fig 2 


Climatic and economic reasons make it necessary for 
cervical collars to be well ventilated and simple in 
construction 


•Vbout one thousand fractures a year are treated and so far the impression is that healing is ver\ rapid 
indeed m spite of poor diet Fractures have to be immobilised very securely ambulatory plasters must be 
strong The patients desire to remove skin traction in the small hours of the night is very frequent 
?o that one is more inclined to plate a fractured femur than would be the case in England For economic 
nvironmental and occupational reasons, treatment has often to be radical rather than conservative 
IS for instance the performance of triple arthrodesis for a paralytic drop foot or osteotomy instead of 
iltered shoes or splints for genu valgum There is an alarmingl} high incidence of tetanus but on the 
ither hand the resistance to traumatic shock is relativ ely high 

1 The ultimate aim is to make this hospital the headquarters for the administration of a countr} -m ide 
, .pyident and orthopaedic service and for the training of staff Such a service is essential in a country 
/iere phvsical incapacitv is much more serious in its economic effects than in a more highly developed 
ociet} and since the population of Nigeria is over twenty millions it wall have to be extensive 
nfortunately expansion is bound to be slow because even apart from staff shortages financial 
onsiderations loom large The building of a hospital service from four bare walls has been stimulating 
ut even this could not have been achieved if it had not been for the tremendous enthusiasm which has 
ten show n b} all the members of all the departments 
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Orthopaedic Work in Mauritius 

Ml J M Fitton, Surgeon in charge of the Orthopaedic Service in Mauntius u rites The hospital 
ser\ice of Mauritius had no orthopaedic department until 1945 when a se\ere epidemic of pohotn} eliti; 
occurred It is true that a department had been planned, but at the time that ve had to deal wth 1 100 
cases of poliomyelitis there uas no department Accommodation uas required urgentlj and it ivas 
decided to establish an emergency hospital in a disused nayal camp on a racecourse at Floreal, on the 
plateau m the centre of the island Professor Seddon and others vho came out from England to organisi 
the medical care and stud> the epidemiology of the outbreak opened this hospital in April 1945 
Members of the Mauritian branch of the British Red Cross formed the nursing staff The hospital is sti! 
in use but it is to be replaced bv a neu and more permanent building the construction of vhich ivill begii 
in the near future j 

In the first j ear the Floreal hospital consisted of nine wards wnth 225 beds all of which were occupied 
and a physiotherapy department equipped y\ith spring suspension apparatus an exercise pool and a 
yyallung ring Since 1946 the number of wards has been reduced to six, and about one hundred patients 
yyith poliomyelitis are still in hospital Four huts haye been taken into use for other purposes One 
has been conyerted to a schoolroom equipped by the Department of Education yyith a hospital staff of 
three teachers A second hut has been made into an operating theatre it leay es much to be desired but 
it IS at least possible to carry out such surgical treatment as may be required In a third hut a caipentiy 
and cobbling shop has been established scrying as a handicraft room for older boys and as a place for 



Fig I 




Fig 3 


Tyqies of deformity seen in the Floreal Hospital Mauritius — tuberculous kvpho scoliosis 
(Fig 1) untreated congenital club foot (Fig 2) soy ere deformities after pohomyehtis 

(rig 3) 


minor repairs The fourth hut has been dnided to foim an out-patient department a records office an 
an occupational therapy department Ml orthopaedic appliances are made in the yyorkshops of HV 


Prisons under the superyision of an officer yyho spent a year in England on a special training course 


til 

labour is supplied by prisoners and a feyy outside technicians Despite almost complete lack of machinen 
appliances for oyer fiye hundred patients haye been made and kept in repair 

Toyyards the end of 1946 an orthopaedic scry ice yyas started in the tyyo most important genen 
hospitals, and recently it has been extended to a third Weekly out-patient clinics are held at eac 
hospital and beds are set aside for in-patients yy ith orthopaedic conditions, though ey entually these '' 
be treated at the orthopaedic centre Treatment is gnen three days a yyeek by physiotherapists an 
remedial gy mnast from Floreal Hospital ^ 

Difficulties haye been encountered in treatment Most of the inhabitants of the island belong 
the labouring class they are uneducated and many of them Ine in squalid conditions Persuasion 
constant persuasion has been necessary to oyercome parental prejudice against the admission ^ * J 
to hospital and ey en at times to the fitting of appliances It has often been impossible to maintain 
use of appliances by reason of seyere scabetic lesions of the affected limb which tend to persist 
the bad home conditions That these difficulties haye been largely oyercome has been due o 
enthusiastic work of hospital nurses who haye acted as home yisitors since 1945 and to the ap^ 
atmosphere w Inch exists in the Floreal Hospital Follow -up clinics have been held w eeUv at 
and at mtery-als of three to six months in each district of the island The progress of Create 
been observed and many patients with preyioiisly unrecognised poliomyelitis and other orr f 

THE JOURNAL OF BONE \XD JOINT SOROT 



I'KOCLLDINGS \ND KIl’OKIS 01 COUNCII S AND ASSOCIMIONb 


14 ') 


conditions haic been examined Since 1946 about Uio Inindied and fiftj old cases of ])oIiomyelilis sc 
been recorded Moie than half of them dale from befoic 1945, and analysis slious tint I he disease existed 
in Hlauntuis as far back as the last tuo decades of the nineteenth centurj J here must h.ai c been several 
small outbreaks of the disease, although previoiislj there was no epidemic Poliomj clitis is ilso endemic 
in the neighbouring rrench islands of Kcunion and Madagascar In Madagascar the lirst epidemic occiirrci 
between Decembei 1946 and March 1947 when ncarlj three hundred people were affected The possible 
I occurrence of a further epidemic of poliomjehtis has been constanth in mind but since 194a there have 
been only sporadic cases In 1946 ti\ enty-sc\ cn new cases were recorded in 1947 there were nine, and 
sin 1948 up to the end of October, only eight 

Orthopaedic surger\ in klaiintius differs m many respects from that with which one is familiar with 
in England In general lesions when first seen arc more adaanced (I'lgs 1-9) There is a high incidence 
/of acute and chronic, tuberculous and pjogenic infections of bones and joints, which though striking is 
not surprising in mow of the poor general health of the population One gains the impression, which is 
difficult to confirm that diseases of the nervous sjstem are unusually common, especially in the poorer 
classes Congenital deformities are frequent The commonest deformity is congenital club foot (135 
cases so far) having been neglected, it is usually difficult to treat (Tig 2) By contrast congenital 
dislocation of the hip joint is rare only three eases having been seen in the same period 


UNION OF SOUTH AFRICA 

Pretoria — At Pretoria University Medieal School (Afrikaans medium) an orthopaedic department was 
established about four years ago under the control of the Department of General Surgery Dr Johan dii 
''Toit, with his staff of assistants controls a unit of 300 beds half of them European Much of the work 
IS traumatic but for long-stay' cases a modern after-care home was built and opened last y'car There 
are open-air terraces vnde glass doors and beds which can be easily wheeled out of the spacious wards 
The buildings are adapted to Pretoria s subtropical climate The ceilings are high and there is ample 
ventilation The architectural design allows for expansion, and the essential services are so planned that 
there may be extension to 200 beds Wards are so arranged as to facilitate classroom teaching with 
blackboards covering the whole south side of each ward 

Non-European facilities will soon be amplified at Athendgeville by' the construction of an orthopaedic 
i^unit in the residential area of the non-European section at a cost of £110,000 Large contributions have 
Jbeen received from the Nuffield Fund of Great Britain the Native Trust and the Voluntary' Cnpples’ 
'.Care Organisations The Provincial Government has approved the scheme offered to make up all that 
f is lacking and meet running expenses 

Johannesburg — Here also there has been rapid expansion of orthopaedic services klr J M Edelstein, 
Nuffield Lecturer in Orthopaedics, is chief of the Department of Orthopaedics at the Witw atersrand 
Medical School and senior surgeon to the Johannesburg group of hospitals controlling about 250 beds 
with a staff of ten registered orthopaedic specialists Many others are in training The 1 500 bed 
Baragwanath military' hospital built by the Imperial Government during the war and then staffed largely 
by South Afneans. has been taken over by the Provincial Hospitals Department for non-European work 
and 150 beds have been allocated to orthopaedics A large pavilion is being allocated for the treatment 
of tuberculous disease of bones and joints Negotiations are in progress for the establishment of a non- 
European nurses orthopaedic training centre 

At the Witw atersrand Medical School a Nuffield Museum of Orthopaedic Pathology is growing rapidly 
under the direction of Mr Edelstein Post-graduate teaching has now been continued for five years The 
V olume of clinical matenal is so great that post-graduates have practical apprenticeship on a scale almost 
unknown m any other overseas clinic 

At the Hope Convalescent and Training Homes cnpples m all stages of treatment are given routine 
school education as well as vocational training under the direction of the Transvaal Cnpples’ Care 
Association At the Hope Training Home the number of beds is being increased to two hundred 
Cape Town— Mr Hamilton Bell, who is in charge of the orthopaedic section of the Cape Town group of 
hospitals has approximately 200 beds and controls the treatment of all fractures Orthopaedic work 
pas been developing in Cape Town and Johannesburg for a quarter of a century Nevertheless progress 
^\as slow until Lord Nuffield made his donation of £I00 000 and Professor Girdlestone of Oxford Engird 
y 1 isited the centres and gave advice Smee then the National Council for the Care of Cnpples has flourished’ 
our provincial Cnpples Care Societies and other affiliated organisations have developed Under the 
guidance of Mr Justice Feetham and Mr Charles Te Water president and chairman of the Nuffield Fund 
m erest has been stimulated and the grow'th of many orthopaedic centres has been fostered The moving 
lorce m these projects has been kir Charles Te Water now Ambassador Extraordinary to the Union 
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The Chamber of Mines Hospital, run by the Rand Mutual Assurance Company, is at present the onl\ 
large-scale prnate organisation providing comprehensive traumatic services to an industry Employing 
40,000 European miners and 250,000 Bantu workers this industrj^ has for a quarter of a century organised 
an industrial medical service The Chamber of Mines Hospital which, ten years ago, cost approximate!) 
£270,000 IS run by a full-time administrative staff, a highly specialised legal department^ a group of part 
time specialists and a team of full-time industrial medical officers The radiological department unde: 



Fig 1 

The Hope Convalescent Home Johannesburg Part of the open terrace on 
Parktown Ridge where crippled children have their schooling m the sun 



Fig 2 

The orthopaedic and general surgical wards of the private Industrial Hospital for 
European emplo)’-ees of the Gold Mines Cottesloe Johannesburg 


Dr M Weinbren is an example of supreme efficiency This hospital stands as a model for the country' i 
proving that efficiency pays in the treatment of injured workmen 

The South African Railways, controlled by the Government decided three years ago to institute^" 
^rihooaedic servnee for its injured employees The experiment is still in progress and we await vv 
intrTst the results of actuarial analvsis in a specialist service developed by one of the largest emplo)e« 
of labour in the country 
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M. G T du Tor of Joinnncsbufg, member of the Bnl.sh Echlor.al Board of the Jonrn I who sent 
this report of the development of orthopaedic svngery in South Afiica, reminds us that m his ^ou t i 
mXeTistance and some ignorance has had to be overcome He is nevertheless proud to believe ha 
-liter teats of antagonism and mertia. orthopaedics is gaming recognition m the Union lie recalls t i-^^t 
there is still a east rcscnoir of unloiichcd orthopaedic nork But he is convinced that jirogress n 
continue and that ten great strides hate alreadi been made 


FRANCE 

1 French Society of Orthopaedic Surgery and Traumatology— d he Incnly-third meeting of the rrcnch 
f Society of Orthopaedic Siirgerv and Traumatology was held in Pans on October 2 1948, under tlie 
presidency of M Maud Boppe (Pans) There were visitors from other countries including President 
Mejerding President Vails, President PrejUa. President Lorenr and Messieurs Scholdcr Van Kes Delchef, 
Soeur Ortolam Yotchicli, and others 

Treatment of Inequality of Leg Length— This was discussed bv M Pinu Bah and (Pans) and 
A/ Albeit Trillat (Lrons) Increasing the rate of growth of the shorter limb bj venous stasis plnsical 
therapj and sj mpathectom^ was rejected as unreliable Delating the growth of the longer limb was 
beheied to be more satisfactor\ Epiplij siodesis was the procedure of choice Operative leg lengthening 
w as frought wath man) dangers w hereas operatn c shortening of a limb w as almost free from risk Pi\ation 
of the fragments had been facilitated b) intramedullary nailing 

Treatment of Fractures of Both Bones of the Forearm in the Adult — This w as discussed b\ Robert 

Soeur (Brussels) Manipulative reduction should be attempted when it was judged that a stable position 
'■* might be achieved Open reduction, when necessary should usually be followed bj i simple well-moulded 
plaster When internal fixation was deemed necessary intramedullary nailing seemed to be the method 
of choice The nail should be large enough to fit tightly in the medullarj cavity in order to a\ oid the 
possibility of rotation il/ Marcel Fevre (Pans) described his management of these fractures in children 
In most cases manipulative reduction was satisfactory with plaster immobilisation for six or eight weeks 
Only irreducible fractures needed open reduction Plaster fixation was sometimes supplemented bj 
intramedullar} Kirschner w ires 

Appointment of Merle d’Aubigne to the Chair of Orthopaedic Surgery, Pans — It is with great 
pleasure that we congratulate Robert Merle d Aubignc who is well known in Great Britain and the United 
I States, on his appointment as Professor of Orthopaedic Surgery in Pans in succession to Paul Mathieu 
' Professor d Aubigne has many friends in the English-speaking nations He is determined that the bonds 
of fnendship between British and French orthopaedic surgeons should be sustained W'e can sa} no more 
than that we support him in his endeavours Long may we remain friends and colleagues and long may 
we cooperate To our friend Robert we offer good wishes and to our colleague Professor Merle d Aubigne, 
we offer congratulation 


CZECHOSLOVAKIA 

Czechoslovak Society of Orthopaedic Surgery — A meeting of the Czechoslovak Societ} of Orthopaedic 
Surgery and Traumatolog)' was held in Prague from September 23 to 26, 1948 Many papers were 
presented to an audience which included visitors from Poland Bulgaria and America 
Congenital Dislocation of the Hip — Professor Jan Zahradmeek (Prague) said that m correcting 
disordered mechanics of the hip joint it was necessary to consider the altered neck-shaft angle of the femur 
If anteiersion persisted the final result would be imperfect even although the short-term result might 
appear promising With these factors in mind he had devised an operation Through a lateral approach 
the greater trochanter was divided and retracted upwards with attached muscles The dislocation was 
reduced and an osteotomy of the upper end of the femur performed with removal of a wedge of bone to 
correct deformity of the neck-shaft angle Internal fixation of the fragments was combined with plaster 
immobilisation for three weeks followed by active exercises in traction Dr Miroslav Jaros discussed the 
etiology of congenital dislocation of the hip and the possibilities of a mechanical origin as opposed to 
ithat of inherent developmental anomaly Overwhelming evidence pointed to a developmental cause 
jthis was indicated by the hereditary tendency frequent association with other developmental defects and 
Recurrence of the anomaly in certain definite localities The most probable explanation was spontaneous 
mutation of genes from interbreeding Professor J Hanamek (Prague) described a retentive apparatus 
which m his practice had displaced plaster immobilisation Replacement must be gentle and not violent 
Vbduction of the thighs should not be greater than 60 degrees To-day there was no indication whatever 
or the Lorenz frog-plaster in 90 degrees of abduction His biomechanical apparatus was more successful 
Piofessoi B Frejha made a plea for conservative treatment m patients under three years of age Reduction 
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■i\as accomplished b\ gradual and gentle pressure rather than b\ manipulation under anaesthema 
A.bduction Mas mamtamed for at least one to two \ears If the roof of the acetabulum was not then 
de\ eloped satisfactonlr , a shelf operation was performed 

Pulled Elbow— D; V Tosovskv (Prague) described experiences of fifti cases of “ pamful supination ’ or 
pulled elbow ’ the pathologi of which was a perannular subluxation of the head of the radius 

Secondary Sevual Character at Puberty— Dr Edumd Bena (Prague) reported studies of I 700 bo\s 
wath relation to the de\ elopment of sexual characteristics He related his w ork on ph} sical and intellectual 
de\ elopment to that of Verhulst, Robertson and Brod\ 

Tissue Transplantation for Many Disorders — Piofcsso) Jan Zahtadntceh (Charles Umversiti Prague] 
ga\e an account of one thousand tissue homotransplants, autotransplants and animal transplants A 
fragment of placenta, amnion chorion, or skin, was cut from a Ining or dead bod\, refrigerated and 
inserted under local anaesthesia into a pocket of the abdominal skin of patients suffering from Dupu)dren s 
contracture keloid scar rheumatic arthritis, osteoarthritis, unumted fracture painful callus, ulcer 
neuritis, neuralgia, essential hj-pertension gastnc ulcer asthma eczema, tuberculosis, scleroderma 
Buerger s disease, and psonasis Xearh all these patients were relieied, there were failures in onU 
20 per cent' E\en patient became more \ugorous and more florid' Old patients became }oung> 

As an editorial comment w e mu st sa\ that A\e find it difficult to accept these amazmg results Can 
we ha\e an assurance from Professor Zahradnicek that the merit of the procedure has been checked 
sclentlfica^^ b\ controlled senes’ Dunng the recent war a Mission to the So\net Union of Bntish 
A.mencan and Canadian surgeons learned of similar claims for similar procedures, but on returning home 
and testing the preparations in a series of controlled cases found it impossible to substantiate the claims 


SCANDINAVIA 

The Scandina-vian Orthopaedic Association met in \arhus and Copenhagen on September 23 and 24 
194S, under the presidenc\ of Di P Benizon More than twent\ short papers were read and discussed 
0^er fift\ members and guests attended including iisitors from the United States and Great Bntain 
Piafessoi Einhatson read a paper on the neuropathologx of pohom\ ehtis Di Monibcig show eA excellent 
coloured illustrations of the surgcn of the hand 

Danish Orthopaedic Societj — The 194S annual meeting of the Danish Orthopaedic Society was held m 
Copenhagen under the presidenci of Dr -1 Moinbcrg Ele\en papers were on the programme The 
British Orthopaedic Association was represented bi Mr St J D Burton (London) 


PORTUGAL 

A Portuguese Orthopaedic Society has been established under the leadership of Dr Amaldo Redo 
Dr Azevedo Rua Dr Antonio Menezes, Dr Carlos Ramos Dr Abel da Cunha, Dr Azeiedo Gomes The 
Societj IS now awaiting recognition b\ the Ordem dos Medicos of Lisbon AA'e extend to our friends, the 
orthopaedic surgeons of Portugal our best washes for the success of their new \ entiire 


CORRESPONDENCE 

International Society of Orthopaedic Surgery and Traumatology — Dt Detchef (Brussel^, 
Secretar\ -General, writes on the subject of the Editorial comment on the International Societj pubhs 
in the Bntish issue of the Journal of Bone and Joint Surgerj (Vol 30-B November 1948, page 4 
‘ I share completeh r our point of \ lew as to the obligations of an editor and I much prefer stimu ^ ‘"u 
and constructl^e criticism to praise which onh renders sterile those who are feeble enough to “j 

cnticism must be well-founded and as Secretary -General of the Societs I ha\ e been a little w om 'I 

the comments of which j ou ha\ e been the echo v 

‘The Statutes of the SocieU ha\e been published regularh in the ‘ Comptes Rendus des 
first in Pans in 1930, then in London in 1933 and also in Bologna and Rome in 1936 These s u 
ft pride the method of election of members and delegates under a general presidential directne w ic 

te exen liral dec.on The, regulate also the qaesttoa of language mi the tme aliened » 

the delw ers of contnbubons 
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PROCrXDINGS \ND KHPOKTS OP COUNCILS AND ASSOCIAIIONS 


]-53 


It ma> be that reproaches hare been made in consequence of .acculental and independent eirenm 
stances Before the Rome Congress tliere n ere 256 membeis m lio liad the riglit to receiv e ^ 

Congress To dar the number is more than doubled-therc are 552 meinliers “ 

m Brussels and 120 m Vmsterdam The report of the Brussels Congress did not pub ish the S at.ites 
because the International Committee n anted to introduce certain amendments, uithont boner er altering 
the spirit of them Thus 296 of our members do not yet possess a cop> of the Constitution ant a ii es 
I indicated this anomaU to the General Assembly at the last Congress and no doubt it eapHms the 
criticism nhich has been submitted to >ou But it has been m> agreeable duty to send to %on il the 
regulations of the Societr as tlier exist to daj \rt,cle 6 of the Statutes makes it possible for modifications 
and amendments to be made 

As to the time alloned for dclucrj of a contribution I believe that a speaker sliould be able to make 
his point m ten minutes Communications nhich arc most worth listening to arc iisiiallj the shortest 


Treatment of Fractures of the Shaft of the Femur — Di ]2dwn)d llciylnn Wilson (Columbus Oliio) 
writes to sar that the British Journal of Bone and Joint Siirgcrj did not report accurate]} his obserrations 
on the treatment of fracture of the shaft of the femur at the joint meeting of the British American, and 
Canadian Orthopaedic Associations in Quebec June 1948 AVc recorded in Volume 30-B, page 572, that 
m the treatment of fractures of the femoral shaft ' Dr Harlan Wilson believed that internal fixation with 
screws and vitalhum plates was the treatment of choice ' Dr Harlan Wilson regrets that poor choice 
of language and expression has given rise to this conclusion because he had no intent of making such a 
statement He writes The paper reviewed the reasons whv open reduction of fractures of the femur 
had become more prevalent in the United States than in earlier v'cars It did point out certain adv antages 
It also mentioned that infection was one element of danger A small senes of cases was then presented 
in which open reduction had been used not to justify it as a method of treatment but as an experiment 
in early and quick rehabilitation One disastrous case was included No conclusion was drawn because 
of the relatively few patients m the series My own feeling was that while open reduction had resulted 
in early and excellent function jet the one infectious disaster perhaps nullified all advantages which had 
occurred in the other cases ’ 


A Doctor’s Personal Experience of Poliomyelitis — An article published in the Lancet (October 9 
1948) bj a doctor records his own experience as a victim of poliomj ehtis The contribution is of interest 
because it illustrates the point of vuew of the patient The attack was severe Breathing was at first 
difficult and it demanded concentration In the earh stages lumbar puncture was a great comfort ’ 
Recover} began after the third day and continued steadilj although muscle tenderness persisted for six 
months The muscles were exercised from the start At the sixth week it took fort} -five minutes to turn 
over in bed but this could be accomplished in five minutes at the twelfth week Walking, even with 
assistance was not possible until after eighteen months Nevertheless, in the third jear walks of two 
miles were accomplished with the aid of one stick and in the fourth year it was possible to walk ten miles 
in five hours without a stick 

The experiences of this observer support the general view that earlj return of voluntarj muscle power 
IS a good sign because muscles which regain power quickly maintain their lead and can be expected to 
become powerful on the other hand the belief that muscles will not recover useful power unless they show 
recoverv bv the third month is refuted All affected muscles gained more strength in the second three 
months than in the first three and much more m the second six months than in the first six Improvement 
in muscle power is still being made even after six years The ill-effects of stagnation and the immense 
V alue of physical and mental stimulation are emphasized Frequent passive movements vv ere a great 
delight massage and warmth were comforting and they eased the muscle tenderness 

Fatigue IS regarded by this doctor-patient as an essential part of muscle development Nature seems 
to prov ide reserves beyond ordinarj demands and if this reserv e is steadily encroached upon she builds 
a larger one It is the activity that the patient can only just perform or cannot quite perform that 
brings back strength If increasing demands are not made no improvement can be expected At the 
end of a session of effort the muscles should be appreciably weaker Though fatigue is essential in 
developing increase of power it maj nevertheless be dangerous if it is cumulative There must always be 
a period of rest corresponding to the degree of exercise If routine is so planned that muscles recov er 
their greatest strength at some time every daj , there is nothing to fear 

In summarv it is said that there appears to be no limit to progress that the beginning is the slowest 
that fatigue is essential for muscle development that rest and proper diet are also essential and that the 
greatest problems are stagnation and loss of morale 

Rowley Bristow Memorial Fund— Pi o/essoi George Perkins WTites 'The Rowley Bristow Fund now 
amounts to £500 It is proposed to close the fund verj shortly AA^ouId those who wish to contribute 
kindlv send their subscriptions to me at 149 Harlej Street London 
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DIjPUYTREXS coxtr-\ction with special referexce to aetiology A.^D 
improved SURGIC \L TRE -^TiMEXT its OCCURREXCE IX epileptics xote ox kxlcklf 
P-^DS Tord Skoog 9:Jx6in Pp 190, with 50 figures, including 4 colour plates (Supplement 139 
Acta Chirurgica ScandinaMca 96) 1948 Uppsala Almquist & Wiksells, Boktrjckeri 4B Paper co^er 

E\er since 1832, when Dupu 3 tren correcth attributed the finger contraction which bears his name 
to changes in the palmar aponeurosis surgeons and pathologists ha\ e sought unsuccessfulh an adequate 
explanation of the condition It has been attnbuted to such wideh \arjing pathological processes as 
s\ ringomi eha gout, pitmtan deficienci and local neoplasm Xeiertheless \er 3 few of the theones 
adianced withstand close anahsis Mam are clearh based on isolated clinical coincidences Indeed a 
renew of the literature gues cause onh to deplore the lack of scientific reasoning of man 3 of the authors 
In the circumstances of this widespread confusion it is refreshing to read a well documented and reasoned 
renew of the whole problem such as is contained in Dr Tord Skoog s paper Moreoier this work wall be 
of special interest to British surgeons because it is based on material largeh accumulated at the Plastic 
Surgeri unit of the Queen \ ictona Hospital at East Grinstead directed b\ Sir Archibald IMcIndoe 

The greater part of the monograph is dciotcd to a consideration of the clinical and pathological 
features of the contraction with a full renew of the literature This leads up to an exposition of the 
authors own conception of the cause Dr Skoog is coniinced that the primari pathological lesion 
occurring usualli in patients with an hereditari predisposition is a rupture of aponeurotic fibres of the 
palmar fascia Small haemorrhages follow with the subsequent formation of fibrous tissue which contracts 
hke am other scar This process oft repeated leads ultimateh to the formation of the t 3 pical dense 
contracted bands of fibrous tissues which characterise the disease This conception is based mainl 3 on 
histological and experimental e\ idence U hethcr or not the conclusions are fulh acceptable it must be 
admitted that the arguments are based on sound reasoning and that much of the accumulated eridence 
lends support to the possibiliti that trauma does at least pla\ a part in causation 

The paper concludes wath a detailed and well illustrated account of the operati\e technique dei eloped 
b\ IMcIndoe for excision of the palmar aponeurosis inelcgantlr called aponeurosectomi The results 
reported from a senes of fifti such operations are impressive It is not stated however whether the 
operation is used exclusivelv for all cases of Dnpin tren s contracture irrespective of seventv or whether 
the alternative technique of amputation of the grossh contracted and stiff fifth finger has been emplo 3 ed 
for the worst cases to this extent the stated results must be regarded with reserve 

Dr Skoog s paper will be of interest both to orthopaedic surgeons and plastic surgeons as viell as to 
man\ pathologists Like most exhaustive survevs it is somewhat lieavv reading but this is mitigated 
bv the excellence of the English translation — H Osmoxd-Cl^rke and J Cravvford Ad\ms 


A V \Y OF LIFE FOR THE HWDICAPPED CHILD Bv Eircne Collis MC SP MAOT (with 
a Foreword bt Somerville Hastings MB MS (Lond ) FRCS (Eng) Af P and an introduction hv 
Wmthrop AI Phelps M D FACS SJ\5Jin Pp 168 with 12 figures Glossan Index 1947 London 
Faber and Faber Ltd Price 10 '6 


In the United States, certain workers, notablv Dr Wmthrop Phelps of Baltimore have approached 
the problem of cerebral palsv more intensiveh and comprehcnsiv eh than has been usual in this countn 
Phelps has stressed particularl 3 the need for accurate diagnosis and careful mental assessment I^Iani 
festations of cerebral palsi mav be spasticity athetosis ataxia ngiditv or tremor In congenital spastic 
diplegia mental defect is frequent because the lesion is in the cerebral cortex whereas, in athetosis the 
lesion IS in the basal ganglia and most patients hav e a normal intelligence although this is often mas e 
bv difficulties of speech swalloviing and hearing Such athetotic patients often exhibit superimpose 
muscular tension which is mistaken for spasticit) and in consequence thev are sometimes subjected o 
operations which are unsuitable and indeed harmful It is to these patients almost as numerous as t e 
true spastic diplegics that Phelps has giv en special attention ^ 

Airs Eirene CoHis is a phv siotherapist and occupational therapist who has had the advantage o 
working under Dr Phelps to whose inspiration and encouragement she pars tribute In 1943 she 
a treatment centre at Queen Alarv s Hospital for Children Carshalton and her valuable monograp 
based largelv on experience gained there After a general description of the tv pes of cerebral pa s\ 
of the psvchological problems m children suffering from them Airs Colhs describes at length the 
of treatment and the details of re-education relaxation and specific muscle training some of t ® ^ 

mechanical aids are clearl 3 illustrated These sections are excellent Future editions mig 
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Simple apparatus used m the training of children with cerebral palsy 


In general, the approach is well balanced and comprehensive the principles enunciated by Dr Phelps 
"are presented clearly, and the details of specific treatment arc supplemented by the author’s own wide 
experience in this difficult field This monograph should be read carefully by both medical and Ia> members 
of an) cerebral palsr team — E S Evans 


PROGRESS IN ORTHOPEDIC SURGERY FOR 1945 A Rcvxejj picpated by an Ldtioxial Boaid of 
the American Academy of Oxthopaedic Swgeons Reprinted from Archives of Surger)' 1947, 54 and 55 
lOJxejin Pp 327 Index Chicago American Medical Association Paper cover 

t The American Academy of Orthopaedic Surgeons renders a great service to orthopaedics in issuing 
|the annual Progress in Orthopedic Surgery’ the indexed reprint from Axchtves of Surgery is an 
f indispensable volume Selection and abstracting are expertly done and the members of the Editorial 
Board, wath their associates, deserve, not only grateful thanks for their great labours, but also congratula- 
tions upon the outcome The volume fully maintains the usual high standard Its lateness depends 
on the delai in publication of the relevant Cumulative Index Medicus — H Jackson Burrows 


THE RADIOLOGY OF BONES AND JOINTS By James F Brailsford, M D Ph D , F R C P 
FICS Fourth edition 10x8 in Pp xiv+760 with 615 figures Index 1948 London J & A 
Churchill, Ltd Pnee 63/- n 

The waiting of a radiological text-book demands not only a ivide knowledge of the subject but also 
facihty m description especially of those fine changes which distinguish the pathological from the normal 
and may precede evident clinical disturbance hence the dearth of radiological text-books in English 
Such should be not only a guide to the student but also a reference book for the practitioner it should be 
comprehensive, w ell and simply -written well illustrated and comprise a review of the world literature — - 
a tremendous task Brailsford s first edition was mainly a w ork of reference but he has now made it also 
a guide for the student having added enormously to its value bv recording his personal experiences and 
observ ations of cases carefully follow ed up He has stressed particularly the recognition of early changes 
and has related them to their clinical manifestations Without such a demonstration of living pathology 
radiology is a dead subject The first of the two parts into which the book is divided is concerned wath 
normal and abnormal development of the bones and a topographical description of the whole skeleton, 
beginning w ith the hands and recording the pathology of each member The second part deals wath general 
■pathological changes m the bones and the radiological manifestations of general diseases which cause 
^econdari changes in bone Acute and chronic joint conditions are fully described and are classified 
radiologicalh Tumours of bone are described in detail and their radiological and pathological appearances 
are correlated \ full bibliography completes the text The illustrations are very good and their use- 
fulness IS enhanced b) line-drawings which emphasize their important points Even more of these would 
hdp the student especiall) as the illustrations are perhaps rather small Othenvise there is little to 
criticise m the book except that it is a little irritating at times to haa e to look up so many pages to find 
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the complete radiological picture of a disease, so that continuity of reading is difficult This must be 
expected however in a reference book, and it is as such that this book should be a best seller The author 
IS to be congratulated on a monumental work likely to become a unnersal classic, and the publishers are 
to be congratulated on the manner of its production The first edition showed signs of teething troubles 
the present shows maturit}^ — P H Whitaker 


A ESCVPULECTOitllA. TOTAL PAROSTAL AOS XEOPLASAIAS PRIMITIVOS DA OilOPLATA 
By Fernando Ellis Ribeiro 10/7 in Pp 216, with S5 figures Index 1947 Rio de Janeiro,] 
Paper co\ er j' 

This monograph on scaptilectomv for the treatment of primars' neoplasms of the shoulder bladej 
provides information preriouslj distributed in man\ volumes Eierj aspect of the scapula, normal and 
pathological is considered, and constant reference is made to work of numerous investigators There are 
sections on embrj ological derelopmcnt illustrated with original microphotographs on histologj and 
centres of ossification Pages 31 to 110 describe the scapula and its articular connections muscles, blood 
■vessels and ]}mphatics on the familiar lines of anj anatomical text-book but also include fine points of 
difference found bj anatomists and anthropologists These sections which contain no new observation' 
are illustrated with photographs of finely executed original dissections and with line-dravvmgs and diagranb 
from German works illustrating muscular action Thej are followed bv a brief histoncal section in which 
there is an excellent rcMcw of carh cases and more recent cxpenence It is however, incorrect to state 
that Ralph Cuming (not Camming) excised part of the scapula m 1S08 This remarkable voung surgeos 
performed in that vear the first forequarter amputation Dr Ribeiro should give the priontv for subtotal 
excision of the scapula to James Luke of the London Hospital and the date as October 1S2S (Luke, J 
1829 London Medical Gazette, 5, 235) 

Pages 117 to 131 arc concerned with the technique of excision of the scapula, based on actual case' 
dissections and an animal experiment, and illustrated with eleven beautiful drawings of each stage 
This IS the best section of the work The stages themselves from boomerang incision to final drainage 
are clearlj described in fifteen numbered paragraphs Then is included a section on anations in the 
standard technique as used bv leading exponents and including some m vvhich portions of the clavicle or 
humerus are remov ed The author here describes liis ow n successful experiment w ith one of these techniques, ^ 
using Cebus Apclla as a subject this he illustrates with twenty -eight photographs Mortahtv statistic' 
from man^ authorities are quoted but without reference to the authors own expenence He doesj 
however state that m his cases there has been little shock and that functional results except for vviibng 
have been excellent The closing sections deal with indications for using this conservative operation as. 
opposed to the mutilating operation of Paul Berger a classification of tumours affecting the scapula, and a 
bnef statistical anahsis of their incidence there is a concluding section on diagnosis The book is the 
fruit of immense industrv and maj fulfil the author s aim if this vvas to prov ide an abstract of all the relev ant 
literature that was available to him It is not, however possible to come to anv conclusion at the end 
of it and the absence of criticism or comment, together with the difficultj of deciding when the author 
IS referring to his own work and when to that of others increases the problem of deciding what his own 
V lews on an)^ point maj be His bibliography iscurioush incomplete thus Berger s classic work is onutt®^ 

Dr Ribeiro has been ill-served by his anonymous publisher and has himself drawn attention to some 
errata Rot ev en this list is complete — J J Keevhl 


THE BRITISH ERCATLOPAEDI A OP MEDICAL PRACTICE niduding Medicine, Singeii, Obsteinc 
Gynaecology, and oihci special subjects MEDICAL PROGRESS 1948 Editor m Chief Rt Hon Lor 
Horder, GCA^O, MD, FRCP 9Jx6J in Pp v 4-51 1 + (28), with 5 figures Index 19K 
London Buttervvorth &. Co , Ltd 


“ kledical Progress 1948 ’ is a rather misleading title The work is a supplement to the 
Encylopaedia of kledical Practice, bringing this up to the beginning of 1948, and is composed of cri ic 
surveys (which do not include orthopaedics) recent pharmacological and therapeutic dev eloproents ^ J 
abstracts These comprise the greater part of the book and are arranged alphabetically' That on >1 
diseases is particularly' good Other subjects of ortliopaedic interest include joint diseases pohomye i^^^5 
various endoenne, nutritional and vascular disorders and so on The wide scope of the volume 
ratlier sketchy treatment of indiv idiial subjects and a limited v'alue for specialists H Jackson uRR 
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A COMPANION IN SURGICAL STUDIES 

By Professor IAN AIRD, Ch M . F R C S (Edin ), F R C S (Eng ) 

1070 pages 63s 

A presentation of the whole field of Surgery, excluding orthopaedic and plastic surgery, for 
the general surgeon, with full details of pathology, clinical features, and treatment, operative 
and non-operative It is a convenient reference vyork to the literature of special subjects 
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TEXT-BOOK OF ANAESTHETICS 

Seventh Edition By R J MINNITT MD DA(RCP&S 
Enj) and JOHN GILLIES CVO MC MB ChB 
F R C S E O A (Eng ) 576 pp 229 Illt/scratJons 30s 
The general standard of the book (s so good that it is 
difficult to choose any one section for special commenda 
von — British Mediccl Journal 

TEXT-BOOK OF THE RHEUMATIC 
DISEASES 

Edited by W S C COPEMAN 06E MD FRCP with 
24 eminent contributors 620 pp 351 illustrations 50s 
A valuable contribution to the literature of the rheu 
matte diseases — Annols of the Rheumotic Diseoses 

THE ESSENTIALS OF MODERN 
SURGERY 

Third Edition By R M HANDHELD JONES MC MS 
FRCS and A E PORRITT C 6 E MA MCh PROS 
with 14 eminent contributors 1276 pp 64 Illustrations 

50s 

A now well established text book which can be safely 
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When 
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hands 
are tied . . . 

The Dilemma Tins patient, aged 34, 
was admitted to the sanatonum October 
1944 with tuberculosis of the left hip In 
October 1945 a diagnosis of tuberculosis 
of the lumbosacral joint was confirmed 
Treatment in reeumbency was continued 
until March 1946, when it ivas found 
that bilateral staghorn renal ealcuh had 
developed during the previous year 

Palliative Theatmejvt A Spencer 
Support inth rigid back brace and a 
pelvic binder incorporated, as shoim 
here, was apphed Then the patient 
was ambulated to a m heel chair for short 
daily periods and v as allowed to support 
her w eight to and from the wheel ehair 
and bed 

Results The photograph shown here was taken in the sanatorium in February’’ 1948 
The tuberculosis lesions had continued to advanee and the renal calcuh was still 
present Hoieever, the physical status of the patient at this time was pronounced 
fair Her mental attitude w^as markedly better It was hoped that ambulation, 
with the support provided by her Spencer, would so improve her condition that she 
could eventually undergo surgery 
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SYMBOL OF SURGICAL AND DENTAL EXCELLENCE 
In surgery, the practical service of ***Vitaliium nails, screws, plates, hip caps and spe 
cia app lances as een epoch making” They do not interfere iMth normal bone regen^ 
chemically inert, strong, tough, free from irritation, unaffected by 
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OSTEOCLASTOMA OR GIANT-CELL TUMOUR OF BONE 
To pathologists and surgeons of the nineteenth century the behaviour of the tumour 
which to-day goes by the name of osteoclastoma, or giant-cell tumour, seemed to establish 
it as a member of the bone sarcoma family Until radiographic aids to early diagnosis were 
available, many of these tumours were encountered only after they had attained considerable 
size and presented to the clinician’s trained sense of touch the now almost forgotten sign of 
egg-sheU crackling In spite of these destructive attributes the " myeloid sarcoma behaved 
. as a non-lethal lesion and was regarded by such masters as Virchow, Paget and Nelaton, as 
essentially benign 

In our approach to the problem of the giant-cell tumour we no longer look to sarcomas 
of bone for analogies or contrasts in behaviour, although the rare malignant type of osteo- 
clastoma is now a proven entity It is the relationship of giant-cell tumour to dystrophic 
lesions of bone that holds our interest We are familiar with the fact that osteoclastoma 
areas may be discovered in the mosaic histological pattern that is charactenstic of the several 
y^anatomical types of fibrocystic disease of bone — a skeletal affection which on every account is a 
Jnon-tumour lesion — and we have clinical evidence that after removal of a parathyroid tumour 
jiin the generalised form of osteodystrophia fibrosa, large cystic lesions, predominantly giant-cell 
tumour m structure and behaving for a time m tumour fashion, may regress without the need 
for local surgical attack Thus to-day we speak of the " giant-ceU tumour process ” in which 
at one end of the scale we see dystrophic lesions that may signify little more than abnormal 
manifestations of the process of repair m bone and, at the other end, the osteoclastoma as 
a tumour lesion, aggressive, malicious and on occasion endowed with malignant potentialities 
In the past, histological kinship between the cyst and the giant-cell tumour has led to 
confusion m diagnosis Many giant-cell tumours recorded in the hterature were in fact 
dystrophic cysts Geschickter and Copeland first made clear the distinction between 
dystrophic cysts and giant-cell tumours, the outstanding fact being that a solitary cyst of 
long bones is always a lesion of the metaphysis onginating in childhood or adolescence, whereas 
the giant-cell tumour is a lesion of the epiphysis and is seldom if ever seen under the age of 
twenty years Most cysts run true to type but even atypical cysts, which have a special 
interest of their own, exhibit in some measure the tendency inherent in dystrophic lesions 
towards spontaneous repair The key-note m treatment of the cyst is stimulation of 
osteogenesis leading to obliteration of the cavity, which can be accomplished by the 
simple operation of packing with bone grafts or alternatively by controlled irradiation 
I The giant-cell tumour, on the other hand, m its true guise is always aggressive and 
^^estructive The key-note in treatment is prompt eradication or destruction of the tumour 
In early tumours of long bones the most desirable procedure is one in which the tumour 
tissue within the epiphysis can be eliminated with precision and without nsk of damage to 
the articular cartilage Bloodgood showed long ago that this can be achieved by curettage 
and cauterisation To-day some surgeons prefer to collaborate wnth radiotherapists in the 


157 


15S 


EDITORIALS 


treatment of early tumours and to confine surgical attack to more advanced tumour^, 
particularly those where biopsy suggests impending or actual malignant change 

In any attempt to evaluate what should not be regarded inevitably as conflicting forms 
of treatment, it is essential that our teaching should not be vitiated by failure to recognise 
the clear-cut distinction between giant-cell tumours and dystrophic cysts Harry Pl att 


GIANT-CELL TUMOUR OP BONE 


In this number of the Journal the clinical details of eight}^-four cases of giant-cell tumour^ 
of bone are recorded m five papers, and pathological features are reviewed by two recognised] 
authonties whose opinions have earned the respect of the profession Until 1920, thJi 
nomenclature was confused and inaccurate Of the vanous names that have been applied 
the most reasonable is " giant-cell tumour ” — a term preferred by most clinicians, though 
" osteoclastoma,” which is preferred by pathologists, is acceptable Yet even Willis points 
out that the name osteoclastoma “ does not necessanly impl}’’ specific denvation from 
differentiated osteoclasts ” The virtue of a name is to convej’^ a meaning and in the case of 
this lesion the meaning should be a tumour of bone which usuall 5 ^ but not alwaj^s, pursues 
a benign course That it can behave like a malignant tumour has been knovni for nearly a 
centur}!', and such behaviour was described bj^ Sir James Paget m 1853 

There are man}^ problems and their solution has not been aided bj’^ the confusion thaf 
has ansen from the multiphcitj of names, the publication of incomplete case histones, the ■ 
inaccurate statements that have been copied from one author to another, and the undue 
emphasis that has often been placed on one or other method of treatment Certain features 
can now be clanfied , but let us recognise that the myster}' of this tumour, and the real nature 
of it, vull be known only when the mystery of tumours in general is solved 

There is now sufficient evidence to disprove the former belief that giant-ceU tumour of 
bone IS of epiph 5 'sial ongin Before the epiph}'sis has fused \wth the diaph 5 ’^sis the tumour 
can be seen to anse independently and separatel}' from it, m the metaphysial end of thcj 
diaph}^sis The tumour has such osteolytic properties, particular!} in children and joung 
adults, that the epiphj'Sial cartilage offers no barner and destruction may extend rapidlyj 
from the metaph 5 'sis to the epiph3'sis itself Moreover, in two-thirds of cases the lesion first 
develops after the epiph}^sis has completely fused It should no longer be thought that 


giant-cell tumour of bone is a disease of the epiphysis 

In many respects the clinical and radiographic features are charactenstic Ne\ ertheless 
there is only one certain method of diagnosis — namel}' by histological examination Giant-ce 
tumour often mimics other lesions, particularlj'^ solitary cysts of bone Certain t 3 pes of bone 
sarcoma ma}^ be climcall}^ indistinguishable, especiall}'’ the " medullar}'^ fibro-sarcoma 
described by Scarff Plasmocytoma as a solitar}'^ lesion, and even metastasis from carcinonaa 
or the more rare neuroblastoma, can at times show radiographic appearances that cose> 
resemble those of osteoclastoma 'Without biops}' the diagnosis must alwa 3 ^s be speculatne 
With increasing appreciation of the life histor}'- of the giant-ceU tumour, treatment as 
been simplified At one time limbs were amputated , then tumours were excised , later t ej 
were curetted, and now the}/^ are irradiated Irradiation is sometimes used onb a® ^ 
precautionary pre-operative or post-operative measure, but often it is used as the sole me i 
of treatment One cunous belief should be exposed, namely, that accessible tumours ^ 
be treated b}^ surgery and inaccessible tumours by radiation If radiation is success u | 
inaccessible and deeply situated tumours why should it be denied to patients Muth accessi j 
and superficial lesions? Naivety must also be recognised m the proposal that cure age^^, 
the tumour, mth or without implantation of bone chips, should be supplemen e 
radiation It must be asked, when this practice is pursued, what it is proposed 
Is it necessary to radiate the bone chips ? They surely do not need it Or is i p P 
radiate a cavity left after curettage? Many expenenced radiotherapists have pom e 
Heltment IS more difficult and that failures, recurrences, complications and morbidit} 
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greater after such combination than after either therapeutic measure alone Like most 
compromises, this is no solution to the problem and it should be abandoned 

In the search for truth certain fundamental principles become clear 1 umours in the 
hands and feet should not be irradiated because there is too great a danger of injury from 
the radiation Tumours in children should seldom be irradiated because the treatment may 
cause epiphysial injury and deformity Case reports in the literature with a follow-up of not 
mco-e than three to five 5 '^ears cannot be relied upon The long term effects of radiation in 
children, with irreversible damage that ma}^ be disastrous, cannot be judged m less than 
ten to fifteen j^ears 

In considering the response of giant-cell tumour to radiation two clinical t 3 'pes may be 
distinguished In the flat bones of the pelvis and shoulder girdle, and in the vertebrae, the 
gross charactenstics of the tumour differ from those of tumours in classical sites around the 
knee joint Even in the femur and tibia, and sometimes m other long bones, these two types 
may be differentiated In one, the appearance is that of a cj'st ivithout trabeculation or 
bone expansion, the lesion is situated centrally, it is of small or moderate size, the rate of 
growdh IS slow, and there may be no external deformity In the other, there is expansion 
of bone and marked trabeculation, it occurs most commonly m the pelvis, and when it 
involves the long bones of the limbs it gives nse to deformity, obvious swelling and often 
spontaneous fracture In the expenence of this wnter, central non-trabeculated cystic 
. tumours in the classical sites at the upper end of the tibia and lower end of the femur respond 
badly to radiation whereas trabeculated tumours ivith " soap bubble appearance ” respond 
well, especially if they have not already been curetted There is nearly always arrest of 
gro\id:h of the tumour and complete re-ossification 

Tissue doses should be small — seldom more than 2000 roentgens, the treatment being 
given in two, or even three, courses at intervals of six or more months The immediate 
reaction of increased decalcification that often precedes repair of the lesion is described in 
many cases reported m this number of the Journal 

It is known that tumours that pursue a benign course may yet involve surrounding 
soft tissues and pass across joint cavities into neighbouring bones One example of such 
extension is recorded by Wmdeyer and Woodyatt, and Russell draws attention to the fact 
that soft tissue invasion is not necessanly sinister m its significance But it must be accepted 
that giant-cell tumour of bone does sometimes show evidence of mahgnancj'^ It is easy to 
suggest that all tumours are potentially malignant and that giant-ceU tumours are no 
exception in that they may he within a varying range of malignancy , but this conception, 
though no doubt tidy from the pathological point of view, is of no help to the chnician Is 
it possible for a giant-cell tumour that appears histologically simple to metastasize ? Does 
a benign tumour undergo malignant metaplasia? The contnbutions of Russell, Willis, 
Wmdeyer and Ellis make it clear that there is no certam distinction between benign giant-cell 
tumours and malignant giant-cell tumours that give nse to visceral and sometimes skeletal 
metastases even after ablation of the tumour and in the absence of local recurrence 

That there are two forms of mahgnant giant-cell tumour is pointed out by Professor 
Russell In one, the lesion remains essentially a giant-cell tumour It was in this vanety 
that Jaffe et al desenbed morphological changes by which they believed that it was possible 
to distinguish the mahgnant from the benign form In the other vanety, the stroma cells 
undergo metaplasia and the tumour is indistinguishable from an osteogenic sarcoma This 
jtype IS of special interest m connection with treatment by radiation The senes of cases 
^Teported m this issue of the Journal includes eight (excluding those m Paget’s disease) in 
which a benign tumour, treated by radiation uuth or without surgical intervention, became 
a mahgnant tumour To this senes can be added three from Westminster Hospital, not 
included m Prossor’s report, where radiaaon was followed by mahgnant change It is weU 
knouTi, both from expenmental and clinical evidence, that bone sarcoma can be induced by 
ladiation Cahan, Woodward et al reported eleven such cases, osteogenic sarcoma developed 
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in irradiated bones si\ to twenty-two years after radiation Radiation is a form of mjurj^ 
and undoubtedly it may precipitate malignant change in a bone But it is only fair to point 
out that the dosage in expenmental cases, and others in which malignant change occurred, 
was far in excess of the 2000 roentgen which is the dosage now used in treating giant-cell 
tumours Nevertheless the v aming should be accepted The cure of giant-cell tumours bj 
X-ra}^ therap 3 should be achieved by moderate doses and the possibihty that larger doses 
ma}’^ give nse to sarcoma should always be in mind 

The occurrence of giant-cell tumours in association with Paget’s disease, as recorded by 
Professor Russell, is of great interest by reason of its ranty Has it ever been recorded before ? 
It IS also of interest because of the similanty between the bone changes of osteitis deformans 
and osteitis fibrosa, and the possible relationship between osteitis fibrosa and osteoclastoma 

Stanford Cade 

TRAVELLING FELLOWS IN ORTHOPAEDIC SURGERY 
FROM THE AMERICAN CONTINENT— THE ABC CLUB 

The first cjmle of a new adventure has been completed Last jmar, thirteen young Bntish 
orthopaedic surgeons vere guests of American and Canadian hosts, they visited important 
orthopaedic centres m the North Amencan continent and attended the histone combmed 
meeting of the Amencan, Canadian and Bntish Orthopaedic Associations in Quebec This 
5 ^ear, ten Amencan and five Canadian orthopaedic surgeons were guests of Bntish hosts, 
thej visited orthopaedic centres in this countr}' and made important contnbutions to the 
Spnng meeting of the Bntish Orthopaedic Association in Nottingham 

The travellers were met on board the " Queen Marj' ” at Southampton b}^ the President, 
ex-President, Treasurer and other Officers of the Bntish Orthopaedic Association, and 
having made short shnft of Customs, and the problem of finding taxicabs at ^Vaterloo, the 
memorj' that remains is that of the calm serenity of Big Ben and the Houses of Parhament, 
silhouetted in a moonlit sky The smooth-mo\ mg waters of the Thames, almost within reach 
of Pinafore Room of the Savo}^ Hotel w’here the official dinner of w’elcome w as attended b} 
nearl}’’ every London orthopaedic surgeon, promised the peace and calm w'hich surety w’as to 
be needed m a hectic joumej' from London to Cambndge, Luton, Norwich and New'castle, 
Edinburgh and Glasgow' to Loch Lomond and the English Lakes, Liverpool, Manchester, 
Oswestr}' and Birmingham to Stratford-upon-Avon, Nottingham and the Sherwood Forest, 
Derb}', Oxford, Bath, Bnstol and Exeter to Stoke Poges, Windsor and the Golden Valley 
The travellers w'ere dnven man}' hundreds of miles, at a I'ery safe pace, by the rehable 
Inshman Pat, m the unheated omnibus wdiich soon became known as the Deep Freeze It 
lacked in calones but not in confidence Still held m secret are the vivid and uninhibited 
impressions of Amencan and Canadian members of the ABC club — ^the club of Amencan, 
Bntish and Canadian Travelling Fellows in Orthopaedic Surger}', established formallv m 
Nottmgham with only one rule — that every member w'ould play his part in facihtating the 
lusits of young orthopaedic surgeons from one countr}' to the other A conception so w'ami m 
its ideals should not have been conceived in an environment so cold Our southern AmencM 
nsitors believe that bilateral cervical and lumbar sympathectomy is needed if Bntain is o 
be appreciated Cambndge, the first halt on their ]oumey, is still replenishing its stoc s o 
full arm and leg length w'oollen imdenvear I j 

Ham Allan of Philadelphia fulfilled the role of leader wath unfailing charm and compe 
and showed great skill in the delegation of responsibility Ted Dewar of Toronto w as^ 
adiutant, and w'e are sorry that there was not time to learn more of his remarkable know ^ 
of scoliosis Don Blanche from Los Angeles thought much but spoke little and at 

the point Verne Inman of San Francisco w'on admiration for the fluency of 
Nottingham when one photograph show'ed his owm shoulder girdle bnstlmg wi 
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bone-transfi\ion pins John Fahey of Chicago heard eveiytliing, saw everytlnng, and was 
ready to discuss everything, he received many cablegrams reporting yet further additions 
to Ins family and at one time it appeared that he might even be the parent of quintuplets , 
)ut mth undisturbed equanimity he left, as he arrived, the proud parent of a single child 
hat he has not yet seen Benny Obletz of New York did not, as we had been warned, take 
)r talk the nerves out of every hip joint ”, he was objective and modest m his claims Carroll 
Larson of Boston distinguished himself not only by modesty but by making the best speech 
if all that were delivered at the Annual dinner of the Association and by arriving on board 
:he last day, unshaven and unslept, happy m having advised on arthroplastv Bill Bickel 
if the Mayo Clinic shamed us by his knowledge of E, A, F, DCA and ACTH and by his ability 
IS a woodsman , he can indeed handle an axe Leo Walker of Montreal sustained the Canadian 
reputation for skilful colour cinematography with Mickey ]\louse interpolations Hugh 
Smith of Memphis played nearly every piano in Britain , with the cover of a keyboard he 
nearly amputated the fingers of the Editor of this Journal, and he was the first American 
to hold up a Bntish express tram Frank Paterson of Vancouver represented the Western 
Canadian seaboard and spoke well for his colleagues at the Robert Jones and Agnes Hunt 
Orthopaedic Hospital Bill McKinnon of Winnipeg, who knew us dunng the war, still speaks 
fluently in public while remaining modest and reserved in private conversation Ramsey 
Straub of New York will be remembered for his careful presentation of the problems of 
lumbo-sacral fusion, but we cannot forget the tug ” Romsey ” of immense girth and powder 
that moved the “ Queen Mary,” and we wall always think of him as “ Fnar Tuck of Sherwood 
Forest ” Ben Fowler of Nashville was never lacking in wut , w’hen seen handling a rope outside 
a suite of operating theatres, he replied that Bntish surgeons visiting Amenca had feared that 
Arbuthnot Lane might turn in his grave, but from what he had just seen a rope was needed 
to prevent Arbuthnot Lane from nsmg from his grave 

The last day was spent in the Royal College of Surgeons of England Professor Wood 
Jones showed many of the treasures of the Huntenan Museum — the first madder expenments 
ion bone gro\vth, the injected placenta which maintains its colour as if prepared a few' daj's 
ago, and the wonderfully preserved specimen of a cock’s comb with implantation and sunuval 
of a human tooth A densely packed audience witnessed conferment of the Honorary 
Fellow'sliip of the Royal College of Surgeons of England — a jealously guarded honour — upon 
Robert Harris of Toronto who, being made a Fellow of the College, was then able as Huntenan 
Professor to deliver a lecture on the problems of spondylolisthesis The Amencan and 
Canadian guests were entertained to dinner m the Library, and on the tables were John 
Hunter’s tankard, Cheselden’s cup, CoUes’s silver, and other personal possessions of the 
great masters of surgery The unprecedented wearing by Lord Webb-Johnson, the President 
of the College, of his tartan waistcoat was matched by the wearing of tartan w'aistcoats by 
every single one of the visiting surgeons 

As if the tour had not been exhausting enough the last Sunday w'as spent at House-m-the- 
V’ood, w'here agreement in publication of a joint Bntish- Amencan Journal of Bone and Joint 
Surgery was reached Sunday— a day of rest indeed' A walking tour of the estate, the 
fighting of a forest fire, and the competitive felling of huge timber, was the order of the day 
Ted Dewar and Bill Bickel, wuth their Canadian and Minnesotan backwoodsmanship felled 
their tree first, Reg Watson-Jones and Scotty Law crashed theirs to the ground thirty seconds 
Uter Dinner w'as at the Royal Anchor Hotel, Liphook, renoivned for the visits of Welhngton, 
Nelson, Churchill, Eisenhow'er, and Canadian surgeons of Connaught Hospital 
/ Vfliat shall be said of this venture? British orthopaedic surgeons who went to America 
' last year cherish memories of their visit and wall do so for the rest of their days This year, 
we in Bntain have gained inestimable stimulus from the msit of surgeons from the North 
Mnencan continent V^e have learned to know each other Fnendships, enduring fnendships, 
have been established Long may they be encouraged H Osmond-Clarke 
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SCOLIOSIS WITH PARAPLEGIA 

K G McKenzie and F P Dewar, Toronto, Canada 

r )om the Neinosurgical Division, and the Orthopaedic Division of the 
Depaitment of Siagety, Toionto General Hospital 

Our interest in the problem of scoliosis with paraplegia, excluding spinal defomiitie: 
due to tuberculous disease, was aroused in 1925 when we operated on an eighteen-year-olc 
}muth who had severe scoliosis of the thoracic spine with motor and sensory involvement 
of the lower limbs and trunk (Fig 1) After surgical decompression of the spinal cord there 
was stnkmg improvement Ihis case was reported m 1927 and, since that time, four others 
have been added to our series these five, together with reports of comparable cases in the 
literature, make up a total of forty-one cases now available for study Most of these patients 
were males — which is odd, because orthopaedic surgeons are almost mvanably impressed 
by the relative frequenc}^ of scoliosis in females The deformit}'^ was always in the dorsal 
spine, and as a rule there was a marked k 3 'photic element 



Fig 1 Fig 2 

Case 1 S S The dural sac as it was exposed at operation (Fig 1) Herniation of the 
cord through the dural incision illustrates the importance of dividing the dura if pressure 

on the cord is to be relieved (Fig 2) 


In all but eight cases the onset of symptoms due to interference wth the spinal cor| 
occurred between the ages of twelve and nineteen years Two patients were aged six 
and six were twenty to twenty-three 3 mars of age With three exceptions, early 
cord damage heralded constant deterioration which usually terminated m profound mo 
^i-nd sensory loss but seldom in interference with sphincteric control The level o 
Tamage nearly always corresponded to the apex of the deformity-a fact which 
demonstrated by intrathecal injection of hpiodol or pantopaque 
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There i. no record of the treatment of three patients, one of whom died 
^^ere L some penod treated conservatively (though ten were operated upon later) . . 

in all, twentj-four patients were operated upon The most obvious y success u 
gained bj laminectomy, but m this group there were tliree post-operative c ea 



Fig 3 

Case 1 S S Clinical appearances of the patient m 1926 



Fig 4 Fig 5 

Case 1 S S Clinical appearances (Fig 3) and radiographic findings (Figs 4 and 5) as recorded 
in 1926 when the patient was eighteen years of age Severe kyphoscoliosis probably of 
idiopathic t>pe measuring 109 degrees The hpiodol block is just above the apex of the curve 
at the seventh dorsal level (Fig 4) The curved lines shown in Fig 5 mark the extent of the 
laminectomy and the two silver clips indicate the point of maximal compression of the cord 
After an interval of twenty-one years there has been no appreciable increase in the curve 


The paucity of case reports of scoliosis wth paraplegia, and the fact that surgeons who 
see many patients with severe scoliosis have never seen one with paraplegia, indicates the 
ranti of the s5mdrome It seems clear that there must be some factor other than the 
deformity itself that accounts for paralysis 
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riG 8 Fig 9 Fig 10 


Case 2 ML Tlic patient is seen as a bo\ aged fifteen j’ears in 1935 (Fig 6) and as a man 
aged Uventj -seven \ears in 1947 (Tig 7) The antero-postcnor radiograph (Fig 8) taken in 1947 
shows congenital deformities in botli upper and lower dorsal regions of the spine Laminographic 
studies of the greater deformity (antero-postenor projection in Fig 9 and lateral projection m 
Fig 10) show a hemnertebra winch is outlined The k\phosis measured 120 degrees and the block 

occurred at the ape\ 



Fig 11 



Fig 12 


Case 5 C F Patient in 1947 aged tw elve a ears is seen in Fig 11 The I 
ciuv'c measured 80 degrees Laminographic studies show'ed its congenital [_ 
nature with a hemivertebra and extra rib (Fig 12 inset) \ myelogram „i,+,on of the 

showed the level of block at D 4 (Fig 12) and strikingly exposed the very eccentric rela 
cord to the vertebral bodies caused bv the rotation and by the tight dural sac hUoo*n& 

wall of the spinal canal 
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The problem has been reviewed again for a number of reasons 1) The operative findings 
m one patient were unique m our e\penence and, so far as we know, have not been described 
before (Case 3, Table I) In this unusual case a congenital band was stretched across the 
dural canal, and resection of the band cured the paralysis dins case will be presented in 
detail 2) Since treating the first patient in 1025 we have operated on four others, and we 
are now in a position to speak with rr*ore certainty regarding the long-term prognosis 
3) Technical points of the operation deserve mention 4) In previous reports there has been 
little discussion as to the type of scoliosis which may be associated with paralysis, whereas 
in our study this has been considered carefully 5) It was hoped, by careful review not only 
of our owTi cases but of others reported in the literature, that we might be able to determine 
the best method of handling these problems and elucidating their origin 


CLINICAL MATERIAL 

REPORT OF FIVE PATIENTS WITH SCOLIOSIS AND PARAPLEGIA 

TABLE I 


Case 

Neurological findings 

Date and tj pe 
of operation 

Result 

Case 1 

S S 

Jilale 

18 } ears 

Almost complete paraplegia 
vith marked sensory loss 
coming on graduallv over a 
period of tv, o years 

April 13, 1925 

Dura left open 

Excellent Normal neuro- 

logical findings twent\ -t\\ o 
years after operation 

Case 2 

L 

Male 

15 jears 

Unsteadj' spastic gait 
developing for siv months 
Ankle clonus and extensor 
response to plantar stimula- 
tion No sensory disturb- 
ance Normal protein 

Arrest of lipiodol at T 5 

April 11 1935 

Dura left open 

Twelve years later walks well 
good strength Slight increase 
in knee reflex Otherwise 

normal neurological findings 

Case 3 

R W 

Male 

16 > ears 

Barelv able to isalk Ankle 
clonus Up - going toes 
Marked sensorj^ diminution 
in lower limbs and lower 
trunk Normal protein 
Incomplete arrest of lipiodol 
at area of greatest curvature 

April 15 1941 

Dura left open 

Good Six years after opera- 
tion, walks several miles 
without difficulty No sensorj 
disturbance Still some 

stiffness of legs with clonus 
and up-going toes 

Case 4 

E I 

Male 

29 j ears 

Stiffness of feet — ti\ o 

months Unable to vialk — 
SIX weeks Only slight 

flicker of movement in feet 
none in knees or hips 
Impaired sensation over 
low er limbs and trunk 

Augusts 1941 
Dura left open 

No improvement Seven v ears 
later evidence of syringomv eha 
of cervical cord confirmed at 
operation 

1 

1 Case 5 

j c r 

Female 

12 ^ears 

Profound paraplegia with 
sensori loss coming on over 
a period of three months 

November 5 1947 
Dura left open 

1 

Discharged walking two 

months after operation Five 
months later able to run 
Excellent strength and co- 
ordination in lower limbs No 
ankle clonus Babinski 
negative Sensation practically 
normal 
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Case I S S The first patient was operated upon in 1925 and was reported in detail (McKenzie 1927) 
The clinical appearances, and radiographs of the spine, are seen in Figs 3-5 The taut and narrowed 
dural canal and the marked release of cord pressure when the dura was opened are shown in Figs 1 and 2 
Certain features of the operation which are believed to be important are discussed later (page 170) After 
operation there was rapid recovery from the motor paralysis and sensory disturbance which had progressed 
for two years and reached the point where the patient had been bedridden for two weeks When he iias 
re examined in December 1947, twentj-two years after operation, there was normal muscle power in the 
lower limbs, no abnormality of reflexes, and no sensor} disturbance in fact, the neurological picture was 
so normal that this was quite evidently the best result m our series of five patients 

Case 2 — M L , and Case 5 — C F had operative findings comparable to those in Case 1 The essential 
points pertaining to these patients are shown in Table I 

Case 4 — E I — At the time of operation this patient with scoliosis and paraplegia showed no neurological 
signs abo\e the le\el of spinal curvature Four vears later, lower motor neuron signs and senson 
disturbance developed m the upper limbs It was then found that he was suffering not from pressure 
paraplegia but from syringomyelia with congenital lesions of the cerebellar fossa— the Arnold Chian 
syndrome The scoliosis was probably the result, and certainly not the cause of the neurological lesion 



Fig 13 Fig 14 

Case 4 E I A recent photograph shows the lower motor neuron atroph} above the scoliosis 
(Fig 13) This atrophy, together with sensor} disturbance became apparent onl} four }ears 
after neurological signs had developed below the lev’el of the scoliosis An antero-posterior 
radiograph (Fig 14) shows the nature of the curves The age, at the time of onset of paraplegia, 
was twenty -five years w hereas the usual age of onset in this syndrome is in the neighbourhood 
of fifteen years With our present knowledge vie feel that a diagnosis of compression 
cord by a tight dura associated witli scoliosis in a patient of twenty-five years, especially i 
accompanied by such a radiographic picture would be unjustified and probably wTong 


Case 3 — R W , is reported in detail because the cause of paraplegia was quite different from that o o e 
patients in this senes and other cases recorded in the literature This sixteen-year-old boy was ^ ^ 
to the Toronto General Hospital in August 1941 At the age of seven while ndmg a toboggan, e I 
his back, but within a few days he was well His birth and early development had been 
that the left arm was always shorter than the right Two years before admission it was notice ^ a | 
back was not straight the right shoulder was more prominent than the left There was no is 
suRCest infantile paralysis or any acute infection ^ of 

runtcal Examinatton— There was a dorsal scoliosis, convex to the right (Figs lo-17) with , grus 
the abdominal muscles which might suggest a paralytic origin For no obvious g^oup 

was tw o inches shorter than the right Neurological findings— There was no weakness of a } 
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Fig 15 


Case 3 R Photograph in 1947 at the age of 23 years 




Fig 16 Fig 17 

Case 3 R W Photograph of the patient, at the age of twenty -three years, taken in 1947 
shons that the scoliosis is not severe (Fig 15) This is confirmed in the antero-postenor 
radiograph taken in the standing position at the age of sixteen years in 1941 (Fig 16) 
The block to lipiodol occurred at the level of D 3 in the lesser curve which is not in accord 
mth the findings in typical cases An antero-postenor radiograph taken in 1947 in the supine 
position (Fig 17) shows that there has been no increase in the curves Arrows point to 
siKer clips which mark the cut extremities of the congenital band 
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of muscles such as might be evpected in poliomyelitis There ^^as a marked spastic paraplegia He was mst 
able to get about with a stiff, shuffling gait which had come on gradually during the preiious two or three 
months, and was first noticed in the right lower limb There was general diminution of sensation o\er the 
lower hmbs and trunk suggesting a lesion at about the second or third thoracic level and precipitanci of 
urination Radiographic examinahon — Comparison of radiographs taken at the age of sixteen \earb 
and again at t^^ent^ -three 5 ears, showed no change in measurement of the spinal cur\es Neither was 
marked the left curve extending from D 1 to D 4 measured 20 degrees and the right cun'-e, extending 
from D 4 to D 9 30 degrees The^re was no significant lumbar cun e A mild round-back was associated 
with the scoliosis Lipiodol myelogiaphy disclosed an incomplete block at D 3 The findings were 
compatible with idiopathic scoliosis The case did not fall into the usual group because the deformitj^ 
was not se\ ere Lipiodol was put into the cistern, and it trickled slowly past the area of scohosis showingjj 
that the block was not complete Nevertheless we were able to satisfj oursehes that therewas a marked>| 
and prolonged hold-up at the le\el of the second or third thoracic vertebrae thus fitting in with the 
neurological findings 



Fig is 

Case 3 R ^Y Illustration of the congenitil membrane crossing 
the dural canal from side to side and compressing it IMarks indicate 
the line of excision of the band winch wis necessart to reheie 
pressure on the cord After excision recot en of the paral 3 sis was 
complete It is possible that this band of detelopmental origin 
was the cause of the so-called idiopathic scoliosis 


Opeiahon — (K G McK ) August 15 1941 — The surgeon s note made immediatel} after operation tea 
“ Laminectomj was done in the suspected region The extradural fat instead of being soft an 
handled as it normallj is proted to be ver\ tough and interspaced with firm fibrous bands it ® 
one-eighth of an inch in thickness hen this was dissected awa% I was still confronted with an a ™ 
situation There was a firm, extremely tight band of tissue stretched over the dural cana a 
downwards this band cut across the dural canal to be anchored in the left lower part of the ® 
band w as about the thickness and consistency of dura it was just as tight as a bow-stnng an 
was causing compression of the dural canal Superficialh this membrane had some g a 
troTeXng exLdural fat tthere it was adjacent to the dura it was easilj 
bj' that I mean that it did not haa e anj^ intimate connection with the dura so tha 1 
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sort of congenitil abnormality rather than inflammatory tissue The membrane ^\as firmly anchored 
abo%e and below be^ond the operative bone defect This membrane was partly dissected out and I feel 
that we have completely removed the pressure on the dural canal Unfortunately, tlie specimen was lost, 
onh the overljing extradural fat being saved for section If, however, the patient does not do well, 
further operation should be carried out higher up The dura was not opened Doctor Harris was called 
in to see this as I had ne\er seen anything like it before We wondered if this abnormally tight band 
could base produced the scoliosis Two silver clips ha\c been left in , they will show the upper and lower 
extent of remoial of this band, and show its relationship to the scoliosis” (Fig 17) Pathologtcnl 
The extradural fat showed no evidence of inflammation Unfortunatcl> the band which was 
fcartl) remo\ ed at operation w as lost 

FoUooj up Ff^oi/s— Three weeks after operation the patient was discharged from hospital walking, with 
fhe sensorj^ loss much improved One year after opoation — Still walking with a stiff gait Able to stand 
on toes Numbness gone from legs No longer has precipitancj of urination Gait still impronng 
Six yeais aftei opeiation — In good health, able to walk several miles without difficult} Definite stiffness 
and spasticity of the lower limbs especially the right All sensory disturbance has cleared up There is 
bilateral clonus more marked on the right and bilateral extensor response to plantar stimulation 
Subjective!} the right leg is not as strong as the left, but each individual muscle group shows excellent 
strength neither dorsi-flexion nor plantar-flexion of the ankle can be overcome b} the resistance of the 
examiner The residual neurological signs are presumably due to intrinsic damage to the spinal cord 
from prolonged interference with circulation, rather than to continued pressure 

This case may represent no more than an unusual finding, not previously reported 
m the literature On the other hand, it may be of importance if similar lesions are 
found in other cases of idiopathic scoliosis Certainly the band was sufficiently strong and 
tight to have produced the scoliosis itself We believe that it was a developmental 
abnormality — possibly a remnant of the outer layer of dura which, in the spinal canal, is 
normally separated from the inner layer composing the spinal dural canal At any rate we 
propose to look for such a lesion in a few cases of severe idiopathic scoliosis which are to be 
treated by spinal fusion ivith the object of preventing further progression of deformit}' It 
IS possible that in some patients, such a lesion may be the cause of “ idiopathic ” scoliosis 


^ COMMENTS ON THE RADIOGRAPHIC FINDINGS 

Two facts became evident from our study of the radiographic findings in our own cases 
and those reported in the literature Almost without exception the paraplegia was associated 
with severe deformity, and in patients who were examined by myelography there was clear 
evidence of compression of the cord near the apex of the curve In earlier reported cases the 
etiology and type of scoliosis was often obscure, clinical description and radiographic 
reproduction being inadequate Many were desenbed as congenital even although there 
ivas no substantive evidence other than the early onset and the marked wedging of 
apical vertebrae It seems probable, however, that most cases were in fact congenital in 
origin The second largest group was probably idiopathic in the modem sense of the word 
A few were attributable to infantile paralysis, some were associated with rickets, and two 
were examples of Von Recklinghausen's neurofibromatosis involving bone 

There is little or no connection between the liability of a case of scoliosis to develop 
paraplegia and the ongin of the scoliosis What is more important is the seventy of the curve 
and probably the rapidit}! of its development 


COMMENTS ON OPERATIVE TREATMENT 

In nearly all patients the cause of paraplegia is compression of the spinal cord by the 
aura This compression is relieved by opening the dura on the convex side of the curve 
he dural opening should be sufficiently long to uncover the deep sub-arachnoid spaces 
aboie and belou (usually three to six inches) This is important in order to avoid nipping 
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of the cord if it should swell after operation The dura should be opened carefuU^ so that 
there will be no tearing of the arachnoid If the arachnoid is opened, by mischance, pledgets 
of fibrin or gel-foam should be left over the area so that an accumulation of cerebro-spina! 
fluid between the exposed cord and the overlying muscles may be prevented In Case 1 of 
this senes, in which the best result was gained, not only was the dura opened but tuo tight 
nerve roots were divided because it was thought that tension ansing from them might 
interfere with the circulation of the cord For the same reason, it may sometimes be vise to 
cut several dentate ligaments On several occasions we have felt that adequate decompressioi/ 
necessitated lateral cuts, as well as a longitudinal cut m the dura Occasionally it may nJ 
be necessary to open the dura at all (as in Case 3 of this senes— in which the compressiol 
was due to an extradural band) 

The results of operative treatment— Of the forty-one cases that have been studied, 
twenty-four were treated by laminectomy — five of our own patients, and nineteen reported 
by others Tliree patients died two died within a few hours of operation, the exact cause 
of death being uncertain , one died several weeks after operation from decubitus ulceration 
and cellulitis Fifteen patients who were traced for more than seven months after operation 
made a recovery that could be classified as good or excellent, three gained only sligM 
improvement , and three were not improved at all The six poor results warrant further study 
(i) Case lepoited in this senes {Case 4 — E I , Table I) — At operation there was some doubt 
as to whether the dura was tight enough to be causing cord pressure Later, an ascending, 
lesion of the cord proved to be due to syringomyelia associated with herniation of the 


cerebellar tonsils (Arnold-Chian syndrome) 

(ii) Case leported by Elntshc (1925) — A fourteen-year-old boy had neurological symptoms of 

two years’ duration When the dura was opened it was apparent that the cord was squeezed 
in the usual manner Recovery was slow and the patient was just beginning to walk at the 
end of one year In view of the long duration of symptoms, delayed and mcomplete recovery^ 
might have been expected I 

(ill) Case repotted by Giobehki (1932) — In this patient, ky^phoscoliosis was first associate^ 
with symptoms referable to the cord at the age of four to six years Progress uas arrester 
by conservative treatment which was continued over a long penod of time Nevertheless 
complete freedom of walking was never restored At the age of ten jmars, cord sj mptoms 
became prominent once more and the patient was bedndden in a few weeks Everv type of 
conservative treatment was again tried and continued for three years Finally, at the age 
of thirteen years, laminectomy was performed The dura was very?^ tight, and the cord was 
flattened and pale Two years later the condition was unchanged This patient had been 
profoundly paraplegic for three years before operation It must be concluded that, vhen 
definite neurological signs develop, decompression of the cord should not be delaj^ed ^ 
(iv) Case reported by Heuyer (1944) — In a thirteen-ymar-old patient uith cord symptoms 
only three months' duration, deformity due to Von Recklinghausen’s disease was short an^ 
sharp The dura was tight, and the cord was pale and thin No improvement was note ^in 
the year after operation In this case there was no record of examination by myelograp 
and it IS possible that an extradural neurofibroma, elsewhere than at the site of opera i^^ 
was missed It is also possible, however, in view of the pallid nature of the cord, that ex re 


pressure had produced irreversible damage ' 

(v) Case repotted by RuJihii and Albert (1941 — Case 3) — ^This was a patient, age ^ , 

years, mth cord involvement of nine months’ duration and marked dorso-lumbar 
scoliosis After conservative treatment for twelve weeks, with some improvement, ^ 

and decompression of the cord was complicated by the development of a pos -op j 
haematoma which had to be evacuated Three years later there was no ol ’ 

case illustrates the importance, when the dura is opened and the spma cor ^ 

arresting all haemorrhage and leaving the operative field dry 
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(vi) Case upoiicd by Ruhhn and Albat (1941— to 4)— This case was also complicated by 
the formation of a post-operative liaematoma requiring evacuation, again illustrating the 
importance of a dry field when the cord is exposed If a liaematoma is suspected, because 
the neurological signs increase after operation, immediate exploration should be undertaken 
in order to prevent sustained pressure on the cord 

[ Of the fifteen palxenis that did well the dura was left open m thirteen Recov ery was complete 
in five, and m eight cases, despite residual spasticity, there was no complaint and the patients 
Valked well It is reasonable to believe that irreversible changes in the cord occur with less 
tVequency if operation is performed soon after the first appearance of neurological signs In 
wo cases there was no reason to open the dura because the cause of obstruction was apparent 
—in one, a congenital band (Case 3, Table I), and in the other, a bone outgrowth, remmal 
of which was followed by recovery (Heyman 1937) 

The benefit gamed from operation was clearly due to release of tension on the spinal 
cord by opening the dural sac It was usually noted that the cord herniated through the 
dural slit, and often that tliere was return of pulsation in the cord which, previoush had 
been absent Eleven of the patients wnth good results have been traced for more than 
one year after operation In the three cases of decompression reported in this senes, which 
were traced for twenty-two years, twelve years, and seven years respectively, the improve- 
ment gained from operation was maintained and there was no evidence of recurrent s^TOptoms 
^It would seem that if decompression of the cord is successful, the long-term prognosis is 
assured 

Decompression combined with spinal fusion — In only two cases reported in the 
literature was spinal fusion performed some montns after decompression, presumably because 
there was fear of increased deformity and recurrence of cord symptoms (Heyman 1937, 
Ruhhn and Albert 1941) Such fear, however, is not substantiated by long-term results in 
pur own cases and others reported m the literature Spinal fusion should not be combined 
jith decompression at the initial operation because it increases the likelihood of haematoma 
*‘,ormation Moreover, since the good results of simple decompression have been lasting, 

' /vith no recognisable increase in deformity even when cases have been observed for man)’’ 
years, we believe that spinal fusion is seldom indicated even at a later date We would 
consider such a procedure only if there was definite evidence of increasing paralysis despite 
laminectomy , and this does not appear to be the usual consequence of the operation 

COMMENTS ON CONSERVATIVE TREATMENT 

I Tw^enty-four patients were treated conservatively for varying penods twenty-three by 
traction and the application of plaster jackets and corsets, and one by spinal fusion wnthout 
decompression of the cord In the case of spinal fusion the cord symptoms increased despite 
sound consolidation of bone (Ruhhn and Albert 1941) Of all the cases treated conservatively 
eleven were improved , m one there w'as temporary arrest m the progress of paralysis , and 
in tw'elve there was no change at all Of the eleven cases which improved, six were traced 
for elei'en months or longer, and in fixe the chnicai records are sufficiently complete to show 
that the late-result was good or excellent Of the twelve failures, ten were explored later 
with good results in eight, a poor result in one, and death in one 

It is unfortunate that better records are not available in cases treated conservatu ely, 
Jor we find ourselves unable to make adequate comparison wnth operative methods There 
seems to be no doubt that in five cases there was remarkable improvement, and so far as w^e 
can tell the improvement w^as maintained It is to be noted, however, that relatively long 
penods of treatment w'ere necessary in one instance there w^as no evidence of improvement 
for two months (Klemberg 1923) and since w^e know that prolonged cord pressure may cause 
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permanent impairment of function, the treatment is perhaps dangerous unless there e 
evidence of recovery soon after treatment is started It was the lack of early response thaJ 
prompted surgeons to perform laminectomy in ten cases which failed to show improvement 
after conservative treatment Furthermore, if paraplegia is not due to dural pressure, relief 
cannot be expected from conservative treatment, and this applies to the third case in thk 
senes where there was a congenital band {R , Table I), and to the case reported by Heyman 
(1937) where the pressure was due to a spur of bone 

In view of the facts that in skilled hands decompression of the cord is not a dangerou- 
procedure, that there is often constncting pressure due to a tight dura, a congenital band, o 
a spur of bone, and that sustained compression of the cord may lead to irreversible change 
causing permanent loss of function we must conclude that early laminectomy is advisaWe 
and that it should not be delayed too long 


COMMENTS AS TO THE CAUSE OF PARAPLEGIA 

Study of twenty-four cases treated by operation shows that, mth the exception of 
three (bone block, congenital band, and sy'nngomyeha), the cause of paraplegia was tk 
combination of a tightly stretched dura and a sharpl}’’ angulated spinal canal, the point of 
maximal pressure by the dura being localised at the angle of the spinal canal That the coi^ 
itself IS not under longitudmal tension is borne out by the ready escape which may k 
observed at operation through the linear release incision made in the dura If then the cord 
is m fact compressed, which is established not only by the findings at many operations but 
also at two autopsies (Valentin and Putschar 1932, Thomas, Sorrel, and Sorrel-Derjenne 
1933) the compression must be from the tightness of the dural sac The sac is attached more 
firmly to the foramen magnum above, and the sacrum below, than it is to the sides of the 
spinal canal by its prolongations on the nen e roots If it is taut, it wall resist the tendency 
of the spinal cord to be displaced from a straight line by’’ deformlt 3 ^ thus explammg locahsatio( 
of the lesion to the apex of the curve The lumen of the dural sac must be narrowed sti| 
further by rotational displacement 

It may be that in all cases of severe scoliosis there is some longitudmal dural tension, 
a degree that is usually insufficient to cause sy'^mptoms but is ready nevertheless to 
respond to anything which might tip the scales This was suggested by^ Jaroschy (1928) 
■who demonstrated by intrathecal lipiodol an incomplete block at the apex of the curve m 
tivo patients ivhose scoliosis was not associated with paraplegia It is corroborated m tk 
case reported by^’ Grobelski (1932) — a young patient, m whom neurological s 3 Tnptoms Ik 
appeared at the age of six 3 ^ears progress in the neurological symptoms was arrested ] 
conservative treatment, and over a period of four 3 fears there was neither improvement no 
deterioration, at the age of ten years distortion of the spinal column increased rapid y 
was accompanied by increased difficulty in walking, wuthm a few weeks paraplegia v , 
complete 

It seems probable that m these rare cases of scoliosis with paraplegia the exci mg 
which precipitates paralysis is the rapid growdh of the spinal column together ivi 
inability of a tight dura to accommodate itself to such growth In all but six of the o | 
cases that have been reported, the age at Avhich there was recognition of abnorma 
signs corresponded to the 3 '^ears of most rapid growth One exception is exp aine ^ ^ j 

final diagnosis of synngomyeha (Case 4, this senes) , and, in a second case, dou ma} j 
on the validity of diagnosis because the cord symptoms showed ^ ,eiope<i 

steady progress (Roger and Schacter 1940) In the few cases m which parap 
m later years, after growth had ceased, the precipitating cause is obscure, 

“ay “erhaps k thrown on this matter by future observafons at operation and autops! ^ 
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SUMMARY 

1 Five cases of scoliosis with paraplegia are reported, and thirty-six comparable cases 
from the literature are reviewed These forty-one cases have been studied with the oljject 
of determining the etiology of scoliosis, the reason why cord compression sometimes 
develops, and the results of conservative and opeiative treatment of such compression 

pf the cord 

2 The cause of paraplegia is nearly always compression of the spinal cord by the dura, 
which, in severe scoliosis, is under longitudinal tension because of its firm attachment to 
I the foramen magnum above and the sacrum below Such tension, resisting displacement 
of the spinal cord from the straight line, may be shown to cause incomplete spinal block 
ei^en when there is no paralysis 

3 men paral3^sis occurs it usually develops during the years of most rapid growdh, the 
tight dura being unable to accommodate itself to the rate of growdh of the spinal column, 
cord compression is probablj^ increased bj^ narrowing of the dural sac by rotational 
displacement 

4 The most staking results have been secured by laminectomy with section of the dura 
and sometimes division of dentate ligaments and tight nerve roots After such division 
there is evidence of release of compression the cord herniates through the dural slit , and 
spinal pulsation returns 

5 It IS important to control bleeding m order to avoid post-operative compression bj^ 
blood clot , and to prevent leakage of cerebro-spinal fluid through the arachnoid 

6 It is unwise to perform spinal fusion at the same time as decompression because it increases 
the danger of haematoma formation Moreover the improvement gamed by decompression 
IS maintamed even if no fusion of the spine is performed 

7 Conservative treatment of scoliosis with paraplegia should not be continued for long 
penods unless there is evidence of early and progressive improvement because prolonged 
Compression causes irreversible changes in the cord 

^8 In three cases, paraplegia was not due to dural compression one turned out later to be 
a case of syringomyelia, one, reported by Heyman, was due to the pressure of a bone spur, 
and one, reported in this senes, was due to a congenital tight band of developmental origin 
iihich might have caused the scoliosis as well as the paralysis, and in which, after resection 
of the band, recovery from the paralysis was complete 


DISCUSSION 

Dr Arthur Stemdler (loua City Ioi\a) — ^This series of cases of paraplegia in scoliosis is a valuable 
and most velcome addition to our knowledge As the speakers have indicated earlier reports of this 
complication vere indeed scarce Smce the first description by Mauclaire in 1913, and the report bv 
Ridlon in 1936, there are hardly two score cases on record From our clinic n Iowa City Buhhn and 
Albert reported seven cases five being treated by laminectomy Our oldest observation goes back to 
1915 and it concerned a bov aged ten j’ears vith a severe dorso-lumbar curve and a marked degree of 
rotatory' deformity Spastic paraplegia was progressive and it did not yield to conservative treatment 
though temporary improvement iias gained by traction Laminectomy was refused Another case 
treated bi fusion alone without laminectomy likewuse shoved no improvement in the degree of paralysis 
though the fusion remained so id Of the five cases that n ere dealt mth by laminectomy after unsuccessful 
conserr atu e treatment one died shortly after operation from pneumonia and the other four were greatlv 
jmpror ed or reco\ ered completely 

The pathological findings were of interest Case 1 {H C ) had a pulsating cord mth no direct pressure 
/but there vas distinct tension on the cord due to kmkmg One month after operation there was clinical 
improrement m sensory findings and no abnormality of reflexes Case 2 (/ S )— There was a question 
of neurofibromatosis Laminectomy from the seventh cervical to the sixth dorsal level showed a pulsating 
cord but with a definite kink After operation all symptoms were exaggerated but improvement began 
three months later, including improiement m bowel and bladder function Case 3 {M L )— Severe right 
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thoracic cur\e LaIIu^ectoIn^ frorn third to se\enth thoracic ^ertebrae, distmct kink at fifth rapid 
impro\ ement , complete recoi en after three months Case 5 (C N )— Se'i ere left cer\nco-thoracic cun e 
Laminectom\ fourth ceimcal to fifth dorsal \ ertebrae pulsation absent but returned after decompression 
se\ ere kink at apex Under obsen ation for more than tuo 3 ears, marked improvement but not complete 
reco\ er\ 

The most interesting feature in the senes reported b}^ Dr McKenzie and Dr Deirar is the findm" of 
a congenital band in one case This conforms \nth the observation that most of these cases of scoliosis 
are of the congenital tv-pe One wonders if the mechamcal factor alone is responsible or whether congemtal 
anomalies have an3*thing to do wuth the production of paral3sis So far as the pathomechamcs are 
concerned, we believe that torsion of the cord is a more important cause of ischaemia than direct 
compression How much distortion will the cord tolerate’ And wh} does paral3*sis appear so seldom 
in sev ere scoliosis ’ In our senes it dev eloped in less than 0 3 per cent of cases Manv questions remain ^ 
unanswered But the careful studv of the authors cases has furnished an important contnbubon to out 
knowledge and I deem it a pnvilege to be permitted to discuss their paper 
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POLYOSTOTIC FIBROUS DYSPLASIA — ALBRIGHT’S SYNDROME 

A Review of the Literature and Report of Four Male Cases, Two of 
which were associated with Precocious Puberty 

C K Warrick, Newcastlk upon Tyne, England 

From Ihc Dcpatimcni of Radiology, Royal Vic/ona Infiimaiy, Newcastle upon Tyne 

Polyostotic fibrous dysplasia is a rare disease of the skeleton Despite much speculation 
the etiology remains obscure At this stage of our understanding of the disease, which is of 
interest to physicians, pediatricians, radiologists and orthopaedic surgeons, it is desirable 
that a detailed record of new examples should be made as they arise 

NOMENCLATURE 

Lichtenstein (1938) introduced the term polyostotic fibrous dysplasia to designate “ a 
skeletal developmental abnormality affecting one, several, or many bones with a predominantly 
unilateral distnbution ” Reports of similar cases had occurred before, but under a bewildenng 
vanety of titles 

Some cases, with widespread skeletal lesions, also show other changes Albnght, Butler, 
Hampton, and Smith (1937) desenbed the association of predominantly unilateral skeletal 
changes with pigmentation of the skin, and ivith precocious puberty in females This syndrome 
now bears Albnght’s name The first recorded case appears to be that of Weil (1922) 
Recently Dockerty, Ghormley, Kennedy and Pugh (1945) analysed thirty-three cases from 
the literature and added six of their own 

CLINICAL FEATURES 

The condition is a disorder of childhood which becomes arrested in adult life The sexes 
are affected equally The expectation of life is not diminished, but deformities and patho- 
logical fractures are common In addition to the features which charactense Albnght's 
syndrome, polyostotic fibrous dysplasia may be associated with other endoenne changes 
Enlargement of the thyroid gland was found in five of twenty-five cases extracted from the 
literature of the previous decade by Falconer and Cope (1942), two of these had thyro- 
toxicosis These authors also reported two cases of -widespread bone disease with non-toxic 
enlargement of the thyroid gland and some manifestations of acromegaly Peck and Sage 
(1944) reported a case in which there was toxic goitre with acromegaly, and diabetes mellitus 
from which the patient died 

In addition to endoenne changes, certain congenital abnormalities have been observed, 
but their association may be fortuitous Stauffer (1941) desenbed a case with artenovenous 
aneunsms Osgood (1946) reported a patient in whom the dysplasia co-existed with 
osteopoikilosis but other manifestations of Albnght's syndrome were not present Two cases 
are on record in which the osseous dysplasia was accompanied by multiple soft tissue tumours 
Uehhnger (1940) recorded the case of a man ivho died at the age of sixty-seven and had 
■•^suffered, since childhood, from wudespread fibrous dysplasia of the skeleton with multiple 
'soft tissue tumours of similar histological appearances to those of the affected bones 

Sexual precocity m the male has seldom been observed, indeed as recently as 1947, 
(Bogart and Imler stated that precocious puberty w^as limited to female cases Lange (1938)’ 
and Falconer and Cope (1942), reported precocious puberty m two boys aged eight and ten 
years respectively Two of the four cases reported in this article, all of which were males, 
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developed secondary sex characters during the first decade In contrast to sexual precocity 
IS the case of Moehhg and Schreiber (1940) where a boy of sixteen with multiple bone lesions 
had no beard, or axillary hair, he had pubic hair of female distribution, and a puerile voice 


RADIOGRAPHIC APPEARANCES 

Radiographic features of the dysplasia consist of multiple localised lesions with normal 
bone elsewhere According to the distribution of the affected bones the disease may be 
monostotic, monomelic, unilateral, or bilateral The vertebral column is seldom affected 
Areas of rarefaction and expansion are often found which, in the radiographs, resemble true 
cy'^sts The affected bones show a " ground glass ” appearance in which homogeneous areas 
of increased or decreased density are present rvith thinning of the overlying cortex The 
^pip^'^yses are seldom affected, and then only after union with the shaft Fusion may, however, 
occur prematurely The base of the skull often shows enormous hypertrophy of dense bone 
which may obliterate the nasal sinuses and compress the cranial nerves Great thickening 
of the calvarium, often resembling the changes of Paget’s disease and , especially when 
involving the base of the skull, may present a striking feature \vhich is of diagnostic importance 
In some bones there is only? slight coarsening of trabeculation, but it is reasonable to suppose 



C.ASei CASE Z CA5^3 

Pig 1 


Diagrams to show the distribution of skeletal lesions as disclosed bj' radiographs 
in a male patient aged twenty-five j'ears, a bo}' aged eleven } ears, and a boy aged 

thirteen j'ears 


that in these questionable areas the pathological process is not jmt so advanced as to have 
established radiological evidence Albnght al (1937) drew attention to similanty between 
the radiographic appearances of fibrous dysplasia and healing parathyroid osteodystrophy 
after parathyroidectomy 


PATHOLOGY 

The skeletal changes have been descnbed by Albright et al (1937), Uehlinger (1940)- 
Lichtenstein and Jaffe (1942), and Falconer and Cope (1942) Uehlinger stated that t e 
marrow spaces are the site of proliferation of relatively avascular and acellular fibrous tissu 
which leads to expansion and thinning of the cortex The long bones and the neighbounng 
bones of the hmb girdles are most often affected and the " shepherd’s crook of the emu^ 
—a coxa vara deformity— is charactenstic The disease affects pnmanly the diaphysis i 
exceptional for the epiphyses to be affected True cysts, giant-cell tumours, „ 

dlse. and neoplashc changes, do not occnr The base of the shn.l ani the bo„« onhc 
are often the site of gross changes which have recently been described by ^ 

THE JOURNAL OF BONE AND JOINT SURd 


1 



PqLyOSTOTIC riBROUS DSYPLASIA — ^ALBRIGHT S SYNDROME 

in a paper m which the relationship between fibrous dysplasia and leontiasis ossia is discussed 
Blood chemisti y— No constant changes are found in the blood chemistry other than elevation 
of the alkaline phosphatase if the bone changes are widespread 

ETIOLOGY 

The etiology of the skeletal and extraskeletal changes is not understood The most 
recent comprehensive surveys of current ideas are to be found in the monographs of Furst 
and Shapiro (1943), Falconer and Cope (1942), and Dockerty el al (1045) halconer and 
I Cope suggested that the association with potyostotic fibrous dysplasia of endocrine dis- 
(turbance and cutaneous pigmentation was one of independent variables, and that the 
distinction between the dysplasia on the one hand, and Albright s syndrome on the other, 
was one of degree They believe that a common etiological basis must exist because the 
features of Albnght’s syndrome occur with such frequency m cases showing disseminated 
bone lesions It is generally accepted that the disease must be due to a disturbance of 
undifferentiated mesench^nne in early embryonic life Heredity appears to play no part 
The only convincing example of a familial incidence was that of Hirscli (1929) where three 
siblings were affected Several cases have been described m which icterus gravis neonatorum 
had occurred (Braid 1939), but these constitute a very small proportion of the recorded cases 
and it seems unlikely that the association is of significance 


DIFFERENTIAL DIAGNOSIS 

Polyostotic fibrous dysplasia may be confused with hyperparathyroidism, Paget’s 
disease, Olher’s disease, osteogenesis imperfecta tarda, and the lipoid reticuloses In 
monostotic cases a number of other conditions mU have to be considered, amongst which 
are neurofibromatosis and osteoclastoma 

Hyperparathyfotdtsm is charactensed by general skeletal decalcification and typical changes 
yn the blood calcium and phosphorus levels, high alkahne phosphatase, and increased excretion 
W calcium 

^yPaget’s disease is rare under the age of forty years and is usually associated rvith thickening 
’ of cortical bone The only close resemblance with fibrous dysplasia is m the changes which 
occur in the calvarium 

Olher’s disease (skeletal enchondromatosis) shows sharply defined lesions in the cartilage 
bones which are usually short with broad and irregular metaphyses 

Xanthomatosis and Gaucher’s disease are likely to present other stigmata such as the 
manifestations of Hans-SchuUer-Chnstian’s syndrome in the first disease, and splenomegaly 
in the other, with charactenstic appearances in the marrow film obtained by sternal puncture 
Osteogenesis imperfecta tarda may resemble fibrous dysplasia in the history of repeated 
fractures and in the ground-glass appearance of the bones in radiographs It differs in that 
there may be a family history of the condition, the bones are usually slender and often 
decalcified, the manifestations m the skuU are different, and the vertebral bodies are 
flattened 


TREATMENT AND PROGNOSIS 


Poljrostotic fibrous dysplasia does not reduce the expectation of hfe Fresh lesions cease 
to appear when maturity is reached No medicinal therapy has been found to have any 
effect upon the disease, and treatment is necessarily hmited to the management of fractures 
^nd deformities 

) CASE REPORTS 


pase 1 J M , barber, aged tiventy-five years (Figs 1-8) had walked uith a limp since the age of 
eight He sustained a pathological fracture of the left femur when aged eleven At intervals smce then he 
has suffered fractures of the right femur, left radius left ulna and left humerus At the age of thirteen 
his roice broke and secondarj sex characteristics appeared There was no history of icterus neonatorum 
and no rele\ ant famih histor j 
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Case 1 There is deformity of the right upper and lower jaws and palpable bosses aboie the 
hairline (Fig 2) The right mandible is expanded and shows mottled areas ofrarefaction and sclerosis 










IP 


:: 




Case 1 There is much thickening of the'parietal bones and hyperostosis of the base of the skul 
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1 1 rmrl pfi facial asvmmctry and deformity of the left mandible (Fig 2) 

for the limb 



Fig 5 Fig 6 Fig 7 

Case 1 The right humerus at the age of eleven years (Fig 5) At the age of fourteen years a 
fracture of the upper shaft of the bone was sustained (Fig 6) At the present time the patient 
IS aged tiventy-five years, and despite the fact that two fractures have now been sustained 
and that the bone shows very evtensive ‘ cystic changes and expansion of the shaft no 
external support is needed and the patient continues his work as a barber (Fig 7) 


Blood chemistry (November 1947) 
Calcium 
Phosphorus 
Urea 

Alkaline phosphatase 
Urea concentration test 
Urea clearance test 


9 0 mgm per 100 c c 
2 2 mgm per 100 c c 
43 mgm per 100 c c 
17 4 units (Jenner and Kay) 
3 55 per cent 
80 per cent of normal 


Kadiographic appearances — The distribution of skeletal lesions is shorni in the diagram (Fig 1) The 
skull shows gross changes in the calvarium which simulate Paget s disease (Fig 4), and marked hj^iertrophy 
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of tlie base, the mastoid processes and the sphenoid bone The bones show a typical " ground glass ’ 
appearance but there are many " cystic ” areas in the nbs, the nght humerus, and the right femur The 
" shepherd’s crook ” deformity of the right femur developed bet^veen 1934 and 1936 (Fig 8) Gross 
changes m the nght humerus have occurred m the last ten years (Figs 5-7) 

Comment — This case exhibits bone changes typical of polyostotic fibrous dysplasia, and there 
IS a patch of cutaneous pigmentation, but the third stigma of Albright’s S3-ndrome — sexual 
precocit}^ — IS lacking 



Fig 8 

, Case 1 Hip joint and upper shaft of the femur at the 
(patient aged tventj^-five j'cars) There is a tj'pical shepherd s 

coxa vara deformity 

Case 2 J M , schoolboy, aged eleven years, has since the age of Tuo )ear» 

of the left tibia and fibula, a fracture of both femora, and a fracture of the left ^lus^a ^ 

aeo a “ cyst ’ of the left femur vas curetted and bone chips vere inserted 

of brown pigmentation over the posterior aspect of the right shoulder and arm no relevant famiU 

b'r L .„d p.b.c appeared There .s no h.story “i”": „d .e«h 

liiston' On he appears older than his years His g ,,ptal remons Theth}roi(| 

lUst oler 7 stones (99 pounds) There is prominence of the left frontal ® ^town m Fig 9 

gland IS not enlarged The genitalia appear to be mature ^ 100 c c Alkaline 

Calcium 10 9 mgm per 100 cc Phosphorus 3 3 mgm per 
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The epiphyses of Ins elbows suggest some precocity thrLlt p^^ mastoid 

h\<t nlmos. complotc Tl„ s« ^ and the spl.cno.d 



Fig 9 

Case 2 Physical appearance of the boy aged eleven 3'ears Puberty 
occurred at eight j ears of age 



Fig 10 

Case 2 Lateral radiograph of the skull shows the enormous hyperostosis of the base 

land ripper part of the shaft ate " cystic ” but although there is a symptomless pathological fracture 
there is not i et coxa vara deformit}^ In this case the insertion of bone chips does not seem to have led 
to ossification of the abnormal area 

Comment — ^This case presents a tjipical radiological picture of polyostotic fibrous dysplasia 
and the bone changes are also associated mth cutaneous pigmentation and precocious puberty 
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Case 3 AT, schoolboy, aged thirteen years, ^^as admitted ^Mth a fracture of the shaft of the left 
femur sustained uhile boxing There was no histor}’^ of previous fractures but since the age of seien 
cramp-hke pain has been felt occasionally in the left thigh There is no historj^ of icterus neonatorum 
and no rele\ ant family history On exammahon he is a small healthy looking boy, height 4 feet 10 inches 
u eight 54 stone (77 pounds) There is extensive pigmentation of the nght leg, thigh, and buttock 
Secondar} sex characteristics hav e not j et appeared 


Blood cliomstiy 

Calcium 
Phosphorus 
Alkaline phosphatase 
Urea clearance test 
Urea concentration test 
Calcium balance test 


10 7 mgm per 100 c c 
3 2 mgm per 100 c c 
25 7 units (Jenner and Ka>) 
43 per cent repeat =59 per cent of normal 
2 76 per cent repeat=2 9 per cent of normal 

Normal 


The tests suggested some impairment of renal function but there nas no albuminuria, and mtravenou; 
pj elographv show ed no abnormahtj 

Badwgtaplnc appemances — The distribution of the lesions is showm in the diagram (Fig 1) They consist 
almost entirel}' of areas of expansion nhere the cortex is thin, and the normal architecture is replaced b\ 
the structureless ‘ ground glass ’ appearance The skull is unaffected There is mild coxa i ara defonnit] 
of the left femoral neck where little normal bone is visible but on the right side there is a bndge of normal 
bone in this position and no coxa \ ara klost of the affected bones shos\ uniform increase in breadth 

Commeni — This case shows widespread skeletal involvement, bilateral in distnbntion, with 
cutaneous pigmentation but no other apparent abnormalities 


Case 4 T \V , male, aged sixteen years — ^t the age of three months pigmentation of the buttocks 
and nght thigh was noticed and at five vears of age facial deformity became evident In 1942, when be 
was ten, he was examined b\ Dr Court who observed that the skull and face were large and deformed 
the hands and feet large and the size of the nght upper limb greater than that of the left There was 
sexual and skeletal precocitv His genitalia were pubescent and he was tall for his age ; 


Blood cheimstiy (1942) — 

Serum calcium 
Serum phosphorus 
Blood urea 
Urea clearance 
Plasma cholesterol 
Alkaline phosphatase 
Unne 

Glucose tolerance test 
Blood W R and Kahn tests 
Rh positive (in 1944) 


10 4 mgm per cent 
3 3 mgm per cent 
21 mgm percent 
145 per cent normal 
119 mgm percent 
43 units 
Normal 
Normal 
Negatn e 


Ophihalmological exaimnaiion — Normal 

Radiographic appearances (1948) — The left fourth and seventh ribs are abnormal in shape and 
show mg no differentiation betw een the cortex and medulla and no trabeculation The base of t e s 
shows marked hj^ierostosis The squamous part of the occipital bone is expanded, and the maxi 
so grossly affected that the antra are almost complete^'’ obliterated The mandible is evpanded, 
on the left side, and normal trabeculation is replaced by the homogeneous " ground glass appeara 
fibrous dysplasia No convincing changes are seen in the rest of the skeleton 

Comment — This case show^s characteristic bone changes affecting the skull and tw'o nbs 
" cysts ” are present in any bones The skeletal precocity is perhaps evidence o en oc 
disturbance, and the presence of a large area of pigmentation affords ^ the 

“ch to support the d,agnos.s of Albnghfs s,u,dron.e ^ Wnt 
care of Dr Court for four years and has been investigated by Dr Don 
established the diagnosis of Albnght’s syndrome ) 
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SUMMARY 

1 Four cases of polyostotic fibrous dysplasia are presented 

2 All are males, all show cutaneous pigmentation, and in two there has been precocious 
pubert} 

3 The literature has been reviewed, and present conceptions of the pathology and etiology 
of the disease have been discussed 

4 The dysplasia if often confused with parathyroid osteodystrophy and sometimes the 
iparathjToid glands are needlessly explored This confusion should not arise if it is 
remembered that no general skeletal decalcification, and no constant changes in the blood 
calcium or phosphorus, occur in polyostotic fibrous dysplasia The radiographic appearances 
of healing parath)Toid osteodj^strophy are, however, indistinguishable 

5 No effective therapy has been discovered for this disease Pathological fractures and 
deformities may require treatment 

I must express thanks to Professor Nattrass Mr Gordon Irwm, and Mr Jones, of the Royal Victoria 
Infirmary Newcastle upon Tyne and to Mr Reid of Middlesbrough for permission to publish these cases 
I have also to thank Dr Donald Court for much helpful criticism the staff of the Hospital for Sick Children 
for the opportunity to study radiographs of Case 4 and Mr E Forster for his help in the preparation of 
illustrations 
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TYPES OF DISPLACEMENT IN FRACTURES OF THE 

FEMORAL NECK 

and Observations on Impaction of Fractures 

Per Linton, G'Wle, Sweden 


rtom ihc Set vice of the Cetiital Hospital, Gavlc 


In fractures of the femoral neck there be displacement of different types accountins 
for the well recognised abduction and adduction fractures mth valgus and varus displacemen? 
(Njstrom 1938) Between these types there is a transitional form that ivas descnbed 
by \\ aldenstrom (1924) as the “fracture impacted in adduction’’ and by this author as 
“ the mtermediarj'' t 5 ’^pe ’’ (Linton 1944) The title intermediarj’- fracture, which was intended 
to emphasize the mid-position of displacement between abduction and adduction, has been 
criticised because the term “ medial fracture ” has already passed into general use as an 
indication of the level of injury m the femoral neck, a medial fracture being the equivalent 
of an intracapsular fracture In the German language intermediary'’ fractures would be 
descnbed suitably as Ubagangsjraktuicn, but it is difficult to find a comparable term in 
English This type of displacement is of great significance, and insufficient attention has been 
paid to It in the literature The fact that it does indeed evist calls for emphasis 

Figure 1 illustrates the displacements m five fractures of the femoral neck It is endent, 
from this manner of presentation, that they form a graduated senes All radiographs in the 
upper row have been taken in the frontal plane and they range from the first, which shoii;. 
no displacement, to the second which shows valgus displacement, the third uhich shows 
the intermediary position, the fourth m uhich there is an incipient varus position, and finallv 
to the fifth in which there is such varus displacement that the fragments have shpped apart 
An increasing degree of outward rotation of the femoral shaft is endent in the progressive 
prominence of the lesser trochanter The lateral projections, illustrated in the lower 
TOW, show clearly how this recuriation has increased steadily as we progress from 
the first to the fifth tj pe These radiographs, selected from different patients, and showuig 
in each case the pnmarj'’ displacement, illustrate different s{az cs_tn the displacing movement 
beginning with a valgus position and passing, iiiidci inci easing iccurvahon, into a varus position 
In adduction fractures the fragments are not actuaU}'^ in varus relationship to each other 
The fact is that the penpheral fragment is rotated outwards, round the longitudinal avis of 
the femur, while the neck is directed forwards so that the femoral head lies on its postenor 
aspect This is shown in Fig 2 All outlines in the upper row' show' the femoral shaft in an 
unchanged position , displacement of the femoral head occurs progressively backw'ards an 
dow'nw'ards on the postenor aspect of the neck This dislocating movement is the same as m 
Fig 1, though the projection of the pictures is different Thus, neither the term adduction 
fracture,’’ nor “ varus fracture,’’ can be considered adequate if it is intended to denote t 


mutual position of the fragments , 

In a re-view' of 323 fractures of the femoral neck m w'hich the direction o 
displacement w'as known and analysed by this w'nter (Linton 1944), forty'-seven 
abduction fractures (14 6 per cent ), twenty-eight w'ere intermediary' ^ 

and two hundred and forty-eight w'ere adduction fractures (76 8 per cent ) That es 
types of fractures, each w'lth different displacement, w'ere due to different types o j 

often assumed, and if we are to judge from the literature such a 
entertained Nevertheless, it is probably incorrect and the assumption 
readily In support of this contention, w'hich w'as first discussed m the au 
1944, certain observations may^ now' be made 
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Tig 1 


Radiographs of a senes of fractures of the femoral neck (the upper roM frontal plane the loiverrow lateral 
plane) the first two representing abduction fractures ' the third an ‘ intermediary fracture and the last 
two adduction fractures In fact, each represents an increasing degree of displacement arising from the 

same type of injurj 




Progressive displacement of the fragments dunng the dislocating movement 


Type of injury causing fracture of the femoral neck — It is often believed that differences 
n the position of the bone fragments as disclosed by radiography are due to different forms 
of injury But other factors than the direction of force may play a part — namely the degree 
of nolence and the degree of resistance of the skeleton It is quite conceivable tha.t valgus 
or % anis relationships of the fragments may be attributable mu ch more to th e j^olen^ce of 
i»Jur3L and the degree of resistance of the skeleton, than to the direction of the force jofm^ry 
It IS recognised that a direct blow to the hip joint may cause any of the fractures that 
ha\e been descnbed, and that after such injury the frequency of the various types of 
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displacement is the same as m the whole senes In other words, the type of displacement 
does not depend necessanly on the direction or type of violence 

Moreover it is difficult to believe that senous displacement of the fragments should 
depend essentially on the application of lateral rotation strain When a patient falls on. 
his hip joint, it is more than likely that the limb iviU be flexed at the knee joint so that' 
rotation strains may not be transmitted to the hip Nor, in such circumstances, does the 
position of the pelvis undergo any noteworthy change by which the trunk would be rotated 
more constantly in one direction than another The explanation should be sought in the 
capacity of the femoral head to move m the acetabulum in response to compression by thej 
postenor corticalis of the femoral neck It seems probable that the pblvis and shaft of thd 
femur maintain their mutual relationship, and that displacement of the fragments anses ' 
solely by reason of rotation of the ball-shaped central fragment of the femur The fact that 
the limb lies in lateral rotation when the patient is admitted to hospital is a secondary 
consequence, and it does not follow that such displacement indicates the type or direction 



Fig 3 Fig 4 

\ fracture of tlie femoral neck appeared to be a simple ‘ abduction *’ fracture 
impaction (Fig 3) It -was treated without fixation in ^ecumbenc^ and while oncier 
observation displacement developed It became a tj pical " adduction ’ fracture (Fig 4) 


of the initial violence The terms abduction and adduction fracture, or the equivalent term- 
tmlgus or varus fracture, cannot be regarded as suitable 


Changes in the type of displacement of femoral neck fractures Certain abduc 
fractures, while under observation, have changed in their position and thereafter shotw 
typical displacement of adduction fractures {Figs 3 and 4) It is thus CNudent that 
fracture maj'^ pass readily into the other Moreover, adduction fractures, at t e 
reposition, pass through all the stages shoum in Fig 1 though m the reverse direction 
patients have been admitted to hospital unth a history of being able to p. 

actively, and even to walk for several days after injury, who suddenly 
increased pain and loss of ability to walk On admission there has been ° F 

ol the adduction type which would not permit easy walking or active 
must be assumed that these were cases of abduction or " intermediary r 
displacement increased and thereafter became of the adduction t3q)e 
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Study ofaspcamcn of intermediary fiactmc of thcfcmoial 7 icc/v— The post-mortem specimen of 
an intermediary fracture m which there was good contact between the femoral head and neck 
shows that two fragments were broken from the corticahs without being displaced (Fig ) 
Study of this specimen leaves little doubt that the violence must have ceased at that moment 
and that incipient displacement of the fragments was never completed Such breaking of 
the postenor corticalis of the femoral neck may, conceivably, take place in many cases but 
pronounced displacement occurs only when sphntenng and comminution is still more 
^complete Perhaps this splintered part, which often takes the shape of an inlet m the 
postenor region of the neck, might be desenbed as a passage delved by the head in the course 
jof displacement of the fragments 

Mean age of patients with abduction, intermediary, and adduction fractures of the 
femoral neck — The mean age of patients who sustain abduction and intermediary fractures 
IS lower than that of patients who sustain adduction fractures The difference is fairly marked, 
and it is statistically significant This must be interpreted m terms of the greater power of 
skeletal resistance at younger ages so that at these ages the degree of displacement is arrested 
at an earlier stage 



Fig 5 

Post-mortem specimen of intermediary fracture of the femoral neck By radiographic 
examination this might have been classified as an abduction type of fracture but there is 
no impaction and it is clear that this represents no more than one stage of movement 
terminating in the charactenstic displacement of an adduction fracture 

Relative stability of abduction and intermediary fractures of the femoral neck In 

abduction fractures the position is usually stable, and the degree of displacement does not 
increase after the initial m]ury has been sustained On the other hand, intermediary fractures 
are less stable , and this is in accord with the thesis that is being put forward In intermediary 
fractures the degree of injury is greater than m abduction fractures, and it is not surpnsmg 
that displacement should often increase until the typical appearance of an adduction fracture 
is reproduced Intermediary fractures are therefore seldom seen , they accounted for no more 
^an S 6 per cent of tins senes of 323 fractures of the femoral neck 

Nummary In summing up it may be said that various displacements in fractures of the 
ttemoral neck are m fact due to the same injury, and that different types of fracture axe due 
^ 0 different degrees of displacement The displacing movement begins ivith the femoral head 
in slight abduction or valgus, and it ends when the head is on the postenor aspect of the 

lemoral neck m adduction or varus, the displacements are the consequence of a single rotatory 
movement of the head ° ^ 
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THE TRUE SIGNIFICANCE OF SO-CALLED IMPACTION OF FRACTURES 

Returning to Figure 1 we see that a senes of fractures of the femoral neck \vith increasini 
displacement appears to show impaction in the first three cases and failure of impaction in th( 
last two The question that arises is why the first three types of fracture should ever han 
been considered to be impacted There is, of course, overlap of shadows m the radiograph' 
—the appearance descnbed by Nicole (1939) as Konturuhe) sclineidung It is often assumei 
that such radiographic appearances indicate impaction, ivith hitching of the corticalis inti 
the spongiosa at one or several places But this is probably untrue In general, such ai 
appearance indicates no more than close contact 
between the fragments with limited breaking of 


bone tissue in one region, so that there is exact 
correspondence between displacement and com- 



Fig 6 


Radiographic examination of the same case as in Fig 5 
■would suggest that this is an impacted abduction fracture 
of the femoral neck (Fig 6) An X-raj of the post-mortem 
specimen in one projection appears to support this (Fig 7), 
but in another projection it is obMOus that there is no 
impaction (Fig 8) 

pression These three factors — displacement, 
compression, and contact, are intimately con- 
nected, but the primary factor is displacement 



Fig 8 


There is much to be said in favour of the 
assumption that impaction, in the sense of interlocking of the fragments, does I 

A valgus fracture of the femoral neck mth so-caUed impaction may be displace j 

simple process of inserting a three-flanged nail In the specimen shovui in Figure 
obviously no real impaction despite the radiographic appearances that sugges i J 

confirmed in the illustrations of the same case. Figures 6 to 8 It is often I 

a patient can move his limb actively wthout pain, or even walk on it, that there is im , 

but this is to jump to a conclusion — and it may well be that the explana ion 
fact that displacement is not yet sufficient to cause loss of stability , 
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The assumption that there is impaction depends usually on close contact between the 
fragments, moderate compression of bone tissue, and reasonable stability m response to 
physiological demands — all these depending on the fact that the degree of displacement was 
limited by the resistance of the bone m relation to the degree of injury The so-called 
“ impacted fracture ” differs from no other fracture, it is sustained m the usual manner 
but there is some degree of stability because displacement is limited and there is compression 
of bone tissue ivitli contact between the fragments In short, an impacted fracture is no more 
yiian the first stage in a movement which, if it continues, will give rise to a more 
I jdisplaced fracture 

J So-called " impaction ” may also be observed m fractures at the upper end of the 
humerus, lower end of the ladius, upper and lower ends of the tibia, and in the vertebral 
bodies Limitation of displacement in fractures near the ends of long bones is often due to 
mobihtj'^ of the adjacent joint — there is no long lever and, mthin certain limits, the articular 
fragment can follow movements of the longer fragment Since displacement is limited, the 
characteristics attnbuted to “ impaction ” are reproduced 

Such fractures have in common the possibility of treatment with minimal external 
fixation, or even ^vlth early mobilisation and weight-beanng But it should be borne in mind 
that an " impacted ” stable fracture with but little displacement, after perhaps an 
unnecessary reposition, can develop into a labile fracture which presents great difficulty in 
^maintenance of reduction (Linton 1940) 


SUMMARY 

1 Various types of fracture of the femoral neck represent different stages of one and the 
same displacing movement 

2 The displacement first produces an “ abduction fracture ” and terminates in an 
Y adduction fracture,” passing through the stage of an " intermediary fracture ” ivhich is 

jess well recognised 

ji These three types of fracture occur in response to the same injury and they differ only 
in the degree of displacement 

4 It is a mistake to believe that m “ adduction fractures ” the femoral head lies mediallj 
to the coUum it lies postenorly 

5 ' Impaction ” is no more than the first stage of displapement of fractures m which 
there is limited displacement, with contact stiU maintained between the fragments 

6 An " impacted fracture ” is not necessanly stable — if there is additional strain it may 
progress to the next stage of a displaced and unstable fracture 

7 These pnnciples apply not only to fractures of the femoral neck but to all other fractures 
' at the ends of long bones 
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THE TREATMENT OF TROCHANTERIC FRACTURES OF THE FEMUR 

E Mervyn Evans, Birjiingham, England 


From the Birmingham Accident Hospital * 


The study of trochantenc fractures of the femur has received less attention m this 
country than elsewhere ConseiA’-ative treatment has generally been accepted as the onlj 
rational treatment and. since the age groups are high, a mortahty rate in the neighbourhooc 
of one in fi\^e has been regarded as almost inevitable It is true of course that, if the patienf 
sur\aves, trochantenc fractures do well non-union is hardly mentioned in the hterature, 
avascular necrosis never occurs , and the only complication to be expected vith any frequencj' 
is coxa vara deformity But the problem is not pnmanly one of union of a fracture, or of 
function after union , it is one of presentation of life and general health in aged people whose 
fracture is but an incident in their general decline, and of combining humane and efficient 
care mth conservation of hospital accommodation 

In order to compare the merits of conservative and operative treatment we must studi 
the results not onl}' in patients that are treated in hospital but also in those that are sent 
home because there is a shortage of hospital beds If it can be shorni that home treatment n 
unsatisfactor}', either as regards the general comfort of the patient or the expectation of hfe j 
then any treatment that lessens the average length of stay in hospital, and thus increa'es 
the number of beds available, must be considered seriously For these reasons three group^' 
of cases ha^ e been studied, namel}' one hundred and one cases treated conservatively in 
hospital, twent}’-tv'o cases treated by operative fixation of the fracture mth a nad-plate, 
and twenty-five cases sent home because of shortage of hospital beds 


TYPES OF TROCHANTERIC FRACTURE ^ 

Classifications of trochantenc fractures in standard text-books are based upon the leve^ 
of the fracture — basal, pertrochantenc, transtrochantenc, and mtertrochantenc — descnptions ^ 
that have never been clear and are of no practical value Trochantenc fractures vary from 
the simple to the highl}'^ complex Some give nse to little or no difficult}'^ , some can be coaxed 
into good position with reasonable certainty^ that the position mil remain good, while m | 
others deformity^ is inevitable A classification that laid emphasis chiefly on the stability of 
instability of the fracture xvould be of value both in considenng prognosis and in decidm? 

/ the ^gree of_ mohi hty Of the patient that is permissible Such a classification, illustrated m 
Figure 1, IS based upon study^ of the radiographs of one hundred and one fractures trea 
conserxmtively'^ at the Birmingham Accident Hospital betxveen the years 1941 and 1948 
became clear that the only deformity to be expected with any frequency was coxa vars,^ 
and that this occurred in approximately ^0 p er cent of cases 

It is true of fractures in general that, when there is cortical instabihty^ on one side, 
fracture tends to collapse in that direction no matter whether the instability is due to cortm^ j 
overlap or cortical destruction CoUes’ fracture mth destruction of cortical bone on 
dorsal surface of the radius is a good example In the neck of the femur the bone is 
along the calcar femorale where the greatest strain is throxvn by the forces of ' 

muscle action, which tend to dimmish the angle of the neck on the shaft After a rac^^ i 
in this neighbourhood, cortical bone around the calcar femorale may remain m 
mth adequate'Ttninobilisation the fracture wall not then collapse But when the co^^^ ^ 
bone'ir^rlapping, or xvhen it is comminuted m such a way as to form a gap on 
"'^e there is no resistance to coUapse and coxa vara deformity is to be expec e 

* Bead at the Annual Meeting of the Butish Orthopaedic Association m Belfast October 1948 
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borne out in practice In the senes now under review, coxa vara developed^oj^/y in cases with 
cortical overlap or cortical destruction in the region of the calcar fcrndrale , and furthermore, 
when cortical overlap was corrected during reduction the fracture became stable 

In the suggested classification, trochanteric fractures are divided into two mam types 
depending upon the general direction of the fracture Type 1 fractures are those in which 
the fracture line runs upwards and outwards from the region of the lesser trochanter, and 
therp are four subdivisions In the first group, compnsmg 65 per cent of all cases, the inner 
cortical buttress has never been disturbed, there is no displacement, and the fracture unites 

TROCHANTERIC FRACTURES 

TYPE 1 


65 y„ 


STABLE 
72 7. 


TU 




Undisplaced 


Displaced 
but reduced 



\ , TYPE 2 



Classification of the two types of trochanteric fractures into stable 
and unstable groups 


in perfect position In the second group, simple overlap of the inner cortical buttress can be 
reduced b}! manipulation and the fracture thus becomes stable In the third and fourth 
groups there is unreduced overlap, or destruction, of this cortical buttress and coxa vara 
deformity is to be expected 


, «<:curnng only in S per cent of the patients m this senes, are those 

n \ lie e of fracture is the reverse of that usually found, corresponding roughly with 
le me of a McMunay osteotomy There is a marked tendency to inward displacement of 
he femoral shaft but this does not affect the ultimate function Figures 2 to 9 illustrate 
Tppe 1 and 2 fractures and their subgroups 
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Fig 2 


Fig 3 


Trochanteric fracture Tj pc 1 group 1 (Fig 2) The inner cortical buttress is intact and 
there is no displacement The fracture is stable and will not displace (Fig 3) 



Fig 4 


Fig 5 




stable Varieties of Type 1 Trochanteric Fracture 
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Fig 6 

Trochanteric fracture, T>’pe 1, group 3 
Overlap of the inner cortical buttress was 
never completely reduced The fracture 
was unstable and united with coxa vara 
deformity 



Fig 7 


Trochanteric fracture, Type 1, group 4 
The inner cortical buttress was destroyed 
by comminution and the unstable fracture 
united wnth coxa vara deformity 


Unstable Varieties of Type 1 Trochanteric Fracture 



Fig S 


Trochanteric ^acture Tj-p^e 2 The main fracture hne runs upwards and inwards through the 
femoral shaft m the same plane as that of a McMurray osteotomy ^ 


Type 2 Trochanteric Fracture 
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COMPARISON OF THE METHODS OF TREATMENT OF TROCHANTERIC FRACTURES 
Conservative treatment m hospital-Table I snmmanses the results in 101 patients wth 
trochanteric fractures treated conservatively in hospital In most of them, the method of 
treatment was balanced traction in a Thomas’ splint, \reight being applied to a Kirschner 
wire through the upper end of the tibia In sixteen cases a walking caliper was then used in 
an attempt to limit coxa vara deformity— an attempt that was usually unsuccessful The 
average age was 62 2 years (youngest 14 years, oldest 91 years) Fifteen patients died directly 
or indirectly from their accident 

TABLE I 

SuMMAR\ or 101 Trochanteric Fractures treated Conservativelt ia 
THE Birmingham Accident Hospital 1941-48 


Method of treatment — 

Traction in Thomas splint 

Traction followed bj caliper 

Plaster spica 

Bed rest 

81 

16 

2 

2 

Average age 

62 2 jears (14-91 jears) 

Deaths 

15 = 15 per cent 

Length of stay in liospitTl (survivors) 

15 weeks (6-36) 

Residual deformitj' (surv ivors) — 


Co\a vara 

18=21 per cent 

Medial displacement of femoral shaft 

7 per cent 

Upward and backvvard displacement of femoral shaft 

2 per cent 


The mortality rate of 15 per cent compares favourabl}'- with that of other senes of cases 
reported in the literature , but in one respect this senes is not stnctly unselected It is true 
that we have always admitted every patient uath a trochantenc fracture if there was an 
empty bed , but when there was no empty bed there have been occasions when one was made 
available by hurriedly discharging someone else if the patient wnth a trochantenc fracture 
was a relatively good " surgical nsk," but not if the patient was very old and feeble That j, 
this was so IS shown by the age incidence of patients referred home for treatment because of 
shortage of hospital beds dunng part of the same penod (1945-47) Th§re were twenty-five 
such patients with an average age of seventy-seven years and a mortality rate of 44 per cent 
Two other figures in Table I are of interest — the average length of sta}*^ in hospital of 
fifteen weeks, and the incidence of coxa vara deformity of 21 per cent Other deformities 
were infrequent, though it sliould be noted that inward displacement of the femoral shaft 
occurred in seven of the eight Type 2 fractures ' 


TABLE II 

Summary or Twenty-Two Unselected Trochanteric Fractures treated ba 


Average age 

66 7 years (32-90 jears)^ 

Deaths 

Nil 

Average length of stay in bed (two cases excluded) 

4 2 weeks (2 da3S-12weel^ 

Average length of stay in hospital (three cases excluded) 

7 weeks (3-16 weeks) 

Union in good position 

18 

Union with coxa vara deformity 

^ 


Ooerative treatment in hospital— Table II is the summary of a series of j 

treated by fixation with Capener-Neufeld nail-plates This series is strict y u 
Three of the patients were operated upon in 1945 but the others form a 

ong,„ dunng wh.ch no patents wore roierred " 

denied operation because of poor general condition In some, the genera 

bone and joint 
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vety poor indeed but we believe that the risks of operating are less than the risks of 
conservative treatment This may seem unreasonable, but it should be remembered that the 
very old patients who usually sustain this injury tolerate pain and immobility badly , their 
mental state is often precanous, and they are quick to develop bedsores or pulmonary 
complications We behei^e that they should be treated as surgical emergencies and that the 
older and the more feeble the patient the more urgent is the need for operation One case 
history is quoted as an example 

A T , aged 80 years — Admitted on September 29, 1948, having fallen on his right hip the night 
before He had sustained a severely comminuted Type 1 fracture and there was extensive bruising around 
the hip His general condition vas excellent and he was tahen to the theatre the same afternoon with the 
intention of inserting a nail-plate It proved difficult to secure good reduction and m view of the 
satisfactory general condition it was decided to treat the fracture conservatively by traction Forty-eight 
hours later there was serious deterioration in his condition, he was irrational and he spent most of the 
first night trying to insert both his legs into one Thomas splint Bruising around the hip had become 
very marked indeed and basal pneumonia had developed In the opinion of the anaesthetist his condition 
was desperate and with continued traction he was not expected to survive the week-end The only hope 
seemed to be to relieve his discomfort and make him more mobile by internal fixation The fracture was 
nailed on October 1, 1948 From that moment he began to improve and by the sixth day was afebrile 
rational and sitting up for several hours in a chair He w'as discharged home on October 26, 1948 

All patients m the reported senes were operated upon more than three months ago 
The average age was 66 7 years (32 to 90 years) There were no deaths Since the senes 
' closed, forty-three more patients have been treated in this manner (with four deaths) but 
sufficient time has not yet elapsed to include them, the overall average age has risen to 
75 years All fractures m the senes united — eighteen in good position and four with coxa vara 
It wiU be noted that this incidence of coxa vara deformity corresponds roughly with that 
occumng after conservative treatment The point is important because it should not be 
thought that internal fixation without external protection ivill always prevent deformity 
The strong forces inherent m the muscles around the hip joint are even greater than the 
strength of the nail, as there are many cases to show (Fig 13) In this, as in certain other 
fractures, it is even doubtful whether it is desirable to make any attempt to prevent the 
bones collapsing if the nature of the fracture is such as to demand it 

It has been our practice to get patients out of bed as soon as possible after operation 
and, with experience, the length of stay in bed has become shorter, so that we now have them 
up in a chair within two or three days and usually teach them to walk on crutches within 
fourteen days The average figure of 4 2 weeks in bed is high because, at first, aU patients 
were kept in bed for several weeks and these early cases raised the average Moreover, three 
patients were treated m traction after operation, two because they had combmed trochantenc 
and subtrochantenc shaft fractures and the third because of insecure naihng The two cases 
excluded from this average had been bedndden for two years before the accident and naturally 
remained so The average length of stay m hospital was influenced by the same factors In 
present practice the length of stay in an uncompheated case is in the neighbourhood of four 
weeks 

INDICATIONS FOR OPERATIVE TREATMENT 
From consideration of the results of conservative and operative treatment it seems 
clear that a case can be made for operative fixation of these fractures as a routine treatment 
If any exception is to be made it is not in the older age groups, for in these patients operation 
IS a hfe-sawng measure, it is in younger patients that something may be said for continuous 
j traction, particularly if there is a contra-indication to operation Patients under the age of 
I sixty years tolerate prolonged immobilisation weU, but even in the young, the comfort and 
mobility of the patient, and the economic factor of length of stay in hospital, should usually 
outweigh reluctance to operate on a closed fracture Our reasons for advocating open fixation 
as a routine in trochantenc fractures may thus be summansed /I) greater comfort and 
increased mobility, 2) economy of beds. 3) lowered mortality 
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Fig 10 


Fig 11 


Lateral radiogiaphs both before and after nailing show that there is cortical overlap on the 
inner side of the calcar femorale (inset Fig 10) The angulation at the fracture site is 
now recognised as due to iiilcinal rotation dcformitj The fracture united with co\a vara 
deformitv the mil having cut upwards in the bone (Fig 11) 





In the antero-posterior radiograph this appears to be an ev.aniple 
There was good reduction and the nail was placed low wnth good penetration, 
bearing LI permitted But the lateral view shows cortical overlap ^set Fig 12) and tne 
fracture united w'lth coxa v'ara, the nail havnng broken (Fig lo) 
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A case history illustrates the way m which open fixation stabilises the fracture and 
allows comparative freedom in dealing mth the complications that must be expected 
from time to time in old patients 

E C , a^ed 83 years — Admitted on August 20, 1948 having sustained a trochanteric fracture of the 
right femur the previous day The fracture v as treated by open fixation vitli a Capcner-Ncufcld nail-plate 
on the day of admission The next daj she was very comfortable, moving about freely in bed Slic sat 
out of bed for an hour on the second day On the third daj she complained of abdominal pain, during 
the next forty-eight hours her condition deteriorated The abdomen became distended, bowel sounds 
disappeared and the pulse rate rose There was tenderness in the left iliac fossa Inquiry from relatives 
Uicited a history of similar attacks over a number of years A diagnosis w as made of large gut obstruction 
Jirobably due to diverticulitis Transverse colostomy avas performed on August 31, 1948 Pus was 
Tound in the peritoneal caaita She improved during the next few days, but later developed signs of a 
pelvic abscess winch was drained per rectum After this she improved steadily She was allowed up 
again on September 21, 1948, and was discharged home on October 4, 1948, none the worse for her 
adventures except for the annojance of a colostomy She was able to get in and out of bed herself and 
spent much of the day sitting in a chair She was a frail old lady and no attempt was made to get her 
up on crutches, but the fracture united in perfect position and she regained a full range of hip and knee 
mo\ ement 

MORTALITY 

No matter how trochanteric fractures are treated a certain mortality is to be expected 
In a patient over the age of eighty years such an injury throws a great strain on resources 
that are already failing " Some wounds are mortal ” and the older the patient the more 
"heavily are the scales weighted against her Nevertheless, m the senes here reported, in 
which the fracture was treated conservatively, deaths occurred for the most part some weeks 
a^er injury and were due to the comparative immobilit 3 ^hat is essential to continuous 
traction Bedsores , chest c omphcations .and menta l dete noration ivere usually the decidi ng 
factor s Operative treatment does away \nth this immobility m theory one would expect 
a lowered mortality, and this is borne out in practice 



Author 

Le>dig and Brooke s 
TayipFeTa/ 1 940 
Wilson 
Ke^ ■ 

Bartels 

~Siier and Cald w ell 
Cle\ eland e/ al 

Norton 

Harmon 

Ta\iore/n/ 1944 

O Brien et at 

Morris 

■^ronsson 


Number of 
cases 


Average 

age 


Mean mortality rate per cent 


302 

108 

~62 

214 66 

~40 70 

103 

~38 78 

~95 W 

49 

~5l ~ 

164 
~45" 

114 

102 

~103 

28 ~7T 

30 ~ 

1194 — 403 deaths 
454 — 83 deaths 


Mortality per cent 

Conservative 

Operative 

“39 3 


20 3 


24 3 


38 


25 


30 1 


34 



12 6 

39 



25 

39 



11 1 

25 4 



21 6 


21 4 


21 4 


10 

33 7 



18 3 


/ iiguicB lu appaiciiLiy cumparaoie senes ot 

•-ases reported in the literature There can be no doubt as to the difference — 1 194 cases 
reated conservatively vith 403 deaths, 454 cases treated operatively mth 83 deaths— that 
s 0 say the average mortality from conservative treatment was 33 7 per cent as opposed 
0 tlie at erage mortahty from operative treatment of 18 3 per cent ~ 
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n unstable trochanteric fracture (T}T5e 1 , group 3) nailed in the position of J^oUapse 

idiograph show n in Fig 17 was taken immediately after operation There cannot be lu 
and no great strain will therefore be thrown upon the nail-plate 
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TABLE IV 


Comparison or Three ISIetkods or Treatment or Trochanteric Fractures 



Number of 
c'lses 

Average 

age 

Time in 
hospital 


Mortality 

No beds available — • 

Discharged home 

25 

77 


44 per cent 

Consen^ative treatment — 

Birmingham Accident Hospital 

101 

62 2 

15 weeks 1 

1 / 

15 per cent 

1 — — 

11 Operative treatment — 

1 ) Capener-Neufeld nad-plate 

22 

66 5 

7 weeks ^ 

Nil 


Table IV summanses the results m the 148 cases under review The numbers m the 
first and third senes are small, and the mortality figure of ml m the nail-plate senes 
is, of course, fortuitous, but the general picture seems clear The mortality for cases treated 
at home is undoubtedly very high, and it is clear that the shorter the average length of stay 
in hospital the more patients we shall be able to treat, so that the two factors of mortality 
and length of stay in hospital are closely related In short, the operative treatment of this 
fracture may be expected to reduce the length of stay m hospital by half, and to lower the 
mortality - More important, perhaps, the old lady is more comfortable and more mobile after 
operation, and the incidence of stiffness of the knee and hip joints is markedly diminished 



Fig is 

TJjis photogra^ of a patient mth a trochanteric fracture treated by operative internal 
“'I" ith a Capener-Neufeld nail-plate m as taken wthm trventy-four hours of operation 
ihe patient is obviously comfortable and happy and there is a good range of movement of 

the hip and knee joints 


OPERATIVE TREATMENT OF TROCHANTERIC FRACTURES 
The operation is little more upsetting to the patient than the insertion of a Smith- 
letersen nail and it should be completed wthin forty-five minutes After omnopon 
premedication ne have used pentothal and gas and oxygen anaesthesia A blood transfusion 
ol one to two pints is started just before the operation 
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The technique of the naihng procedure, and the prognosis as regards stability after 
nailing, depend upon the condition of the inner cortical buttress Overlap of cortical bone 
may be visible only in the lateral view but unless this can be reduced coxa vara 
deformity is to be expected Figures 10 and 1 1 lUustrate a fracture that was nailed without 
correction of cortical overlap In the antero-postenor view the fracture appears stable but the 
lateral views, both before and after nailing, showed cortical overlap and the fracture united 
with coxa vara deformity— on this occasion by the nail cutting upwards m the femoral neckj 
In such a case if the nail cannot cut upwards it will usually bend Figure 12 shows a post! 
operative radiograph which in the antero-postenor view appears perfect— a low nail mtj 
good penetration and an apparently stable reduction The lateral view, however, shoiJ 
cortical overlap Coxa vara developed, this time wuth bending, and later breaking, of the nail 
(Fig 13) Figures 14 and 15 show that a nail-plate can occasionally hold the comparativeh 
unstable fracture in good position, but such a result is not to be relied upon If there is gm 


1 overlap in A-P view 



5 Destruction of cortiCau buttress 



Trochanteric fractures of the femur Diagrams illustrating the importance of the 
medial cortical buttress m the development of coxa vara deformity 


cortical insufficiency on the inner side the fracture will almost certainly collapse, and no orce, 
whether applied internally or externally, tvill prevent it In order to avoid the possi 
of a nail-plate cutting out or breaking before union has taken place we now aim, in comminu^^^ 
and unstable displaced types of fracture, to fix the fragments in the position of de orm 

(Figs 16 and 17) / j utral 

As was pointed out by Morris (1941^j/xhese fractures need to be held in e ne 

externally rotated position Internal rotation separates the fracture surfaces an ang 
the fragments Occasionally the hmb must be held m considerable external rotation in 
to maintain good reduction in the lateral plane, this 
overcomes the technical difficulty of trying to insert a nail when 

m the lateral plane Flexion during the reduction, -d^P^rtmn ar y „ 
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Fig 20 Fig 21 


Director devised to assist the insertion of a nail into the femoral neck in such an avis that the 
plate r\ill he in accurate contact with the femoral shaft (Fig 20) A radiograph of the instrument 
shows the series of parallel guide-wire channels (Fig 21) the distance between each pair is 
exactly equal to that between the V of the nail and the topmost hole of the plate so that two 
wares can be introduced and the nail-plate be driven over them The angle can be adjusted to 
conform with the angle of the most suitable nail-plate There is a cross-pin at the base of the 
instrument which is inserted into a |-inch drill-hole in the shaft of the femur in order to steady it 



Fig 22 



Fig 23 


i he director is in position and the first guide-wire has been Hn-upn in /-Rm 

screws are then introduced engaging both cortices of the shaft 
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both planes show that the fracture is of the unstable type, the traction should be reduced 
and the shaft fragment be pushed inwards and upwards, and then be nailed m this position 
We have used the Capener-Neufeld nail-plate because it is very strong, particularly at 
Its angle, and it is obtainable m three angles and four lengths to suit all types of patient 
The only difficulty in its insertion is placing the nail in the neck of the femur in such a position 
that when it is hammered home the plate lies parallel with the shaft It is not easy to do this 
by eye alone and the author has therefore designed a director with a senes of parallel guide- 
we channels, the angle of which may be set to correspond with the angle of the nail-platc 
chosen (Figs 20-23) When satisfactory reduction of the fracture has been obtained, af 
estimate of the best of the three angles of nail is made by holding the nails against a radiogra^ 
of the reduced fracture and the director is then set accordingly The distance between eacij, 
channel in the director is the same as that between the V of the nail-plate and the topmost 



Fig 24 


Fig 25 


A stable troclianteric fracture (Fig 24) in which w eight-bearing w'as encouraged a 
after internal fixation with a Capener-Neufeld nail-plate Union took place in p 

position (Fig 25) 

hole, so that two guide wires may be inserted, accurately'^ spaced, for the introduction of 
nail The cross-pin at the base of the instrument fits into a ^-mch drill-hole in the a e j 
femoral cortex and steadies it during the operation , 

In estimation of the length of nail it should be borne in mmd that if 
collapse and absorption of bone at the fracture site the nail-plate cannot be ^ j 

a Smith-Petersen nail, but is forced nearer the hip-]Oint and may penetrate it ^ ^^jje e 

the nail should not therefore be nearer than one centimetre to the joint surface a 
of the operation The nail is eventually hammered home between two gui ® 
the V and the other in the topmost hole of the platg. The plate automa ica y 
the femoral shaft and is fixed with four screws, each with a hold on both cor ice ^ 

IS closed and the patient is returned to the ward with a firm bandage a 


other fixation is necessary 
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In stable group 1 fractures in which adequate internal fixation has been obtained the 
patient may bear weight on the affected hmb from the beginning (Figs 24 and 25) When 
reduction is not perfect, and particularly when the inner cortical buttress is not restore , 
weight-bearing should not be allowed until the fracture has united Nevertheless the patient 
should be got up on crutches Non- weight-bearing exercises, general limb movements and 
breathing exercises are started immediately 

SUMMARY 

s Trochanteric fractures are classified, with special emphasis on the stabihty or instability 
of the fracture The importance of the cortical buttress of bone on the inner side of the 
femoral neck and shaft is stressed 

2 Three senes of cases are presented a) one hundred and one cases treated conservative!}'’ 
in hospital, 6) twenty-five cases sent home by reason of lack of hospital beds, c) twenty-two 
cases treated by fixation with a Capener-Neufeld nail-plate 

3 From consideration of these three series, and from study of similar series of cases reported 
m the literature, it is suggested that routine operative treatment of trochanteric fractures 
has the advantages of greater comfort and mobility of the patient, lowered mortality, and 
economy of hospital beds 

“4 Certain features of the operation of internal fixation by the Capener-Neufeld nail-plate 
are discussed A director, for more efficient insertion of the nail-plate, is descnbed 
5 The importance of early mobility after operation is emphasized Only a small proportion 
of patients can be allowed early weight -beanng but almost all can be got up in a chair, and 
most can be taught to get about mth crutches, without weight-beanng on the fractured 
limb, ivithin a few days of operation 

jni am indebted to Mr William Gissane for help and encouragement m the preparation of this paper I would 
rlalso express my thanks to Mr Farrar of the Austin Motor Company who made the new instrument 
“(descnbed to Mr Gill of the Photographic Department for preparation of the illustrations and to my 
/ colleagues on the surgical staff of Birmingham Accident Hospital for alloiving me to operate on their cases 
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TROCHANTERIC FRACTURES OF THE FEMUR 
A Plea for Conservative Treatment 

R C Murray and J F M Frew, Inverness, Scotland 

Fiom ilie Orthopaedic Unit, Raigmoie Hospital Inverness 

In recent } ears, operative methods have been advocated strongly in the treatment oi' 
fractures of the trochantenc region of the femur For these fractures, internal ihatio/j 
appears to ha'S'e become standard treatment in man}'^ clinics in the United States of Amenca^ 
and an article in the 1946 Year Book of General Surger}'' is introduced with the obsen^ation 
that ' internal fixation is still the method of choice for most intertrochanteric fractures " 
This treatment is also gaining populanty in Great Britain and we are informed that blade 
plates “ are selling like hot cakes ’’ 

The difficulties of consen ative treatment are appreciated and we are aware that the 
results have not always been good, but our impression does not conform at aU ivith the 



Tracings of radiographs illustrating the fire tj’pes of intertrochanteric 
fracture of the femur 1) basal, 2) intertrochanteric 3) comminuted inter- 
trochanteric 4) oblique subtrochanteric 5) transverse subtrochanteric 

opinion of manj^ writers who advocate internal fixation Furthermore, m studying 
literature we have read fallacious statements, faulty conclusions and unjustified ^ 
and some papers written in support of internal fixation have actually strengthene 
belief in routine conservative treatment In order to test the validity of this e 
series of cases treated conservatively dunng the past six years has been investigate ^ 
results appear to justify our plea for conservative treatment 

] 

REVIEW OP CASES 

The series of cases consists of one hundred consecutive trochantenc fractures o 
femur— forty-six being treated at KiUeam Hospital, Glasgow, between 19 an . | 

fifty-four at Raigmore Hospital, Inverness, between 1944 and 1947 
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Tvpes of F) actii) e— The investigation includes not only intertrochanteric and pertrochanteric 
Iractures, but also fractures through the base of the femoral neck and subtrochanteric 
fractures Avulsion and crack fractures of the greater and lesser trochanters have been 
excluded The fractures have been classified into five types, winch are illustrated in log 1 
by ladiographic tracings of typical examples The term “ basal ” has been used to describe 
fractures through the base of the neck and not, as some nutbors use it, to cover all varieties 
of intertrochanteric and pertrochanteric fractures it is probably more common than is 
Venerall} recognised, and is often mistaken for an intertrochanteric fracture (Figs 2 and 3) 
riassi fication has not alwa ^ ^s been^easyLb ecause some f ractures combmejtl^Featuresjif^tu'p 
Thus, a fracture which is mainly across the base of the neck maj' pass obhqueU 
through the intertrochanteric line, and a comminuted intertrochanteric fracture may be 
associated UTth a subtrochanteric fracture The oblique subtrochanteric group is particularh 
\ aned and could easily be subdnuded some consist of a simple fracture passing upu ards 
and inwards to just above the lesser trochanter, but most are comminuted, extending up to 
the intertrochanteric region , wdule others extend down into the shaft In this series (Table I) 
the most common tj?pe was the comminuted mtertrochantenc fracture (43 per cent ) and the 
least common w as the transverse subtrochanteric fracture (2 per cent ) 


table I 

Distribution or Tipes Sex, and Age 


Tipe of fracture 

Number 
of cases 

Male 

. 

Female 

Age 

Range 

Average 

I Basal 

12 

5 

IBIII 



2 Intertrochanteric 

25 

17 

. . 

8 

15-79 

54 

r 3 Comminuted 

1 mtertrochantenc 

43 

22 

. 

21 

16-90 

69 8 

^ 4 Oblique 

subtrochanteric 

IS 

n 

7 

20-92 

61 2 

5 Transverse 

subtrochanteric 

2 

1 

1 


56 5 

Total 

100 

( 

56 

44 

15-92 years 

62 5 3'^ears 


■Age It IS often believed that trochanteric fractures are sustained only by elderly patients, 
but in this senes there were many young patients, the ages ranging from 15 to 92 j^ears 
Details are given m Table I, w'hich shows that the average age at w'hich comminuted 
mtertrochantenc fractures are sustained is 69 8 years, w hereas the average age for simple 
mtertrochantenc fractures is only 54 years Analysis of the age incidence in each decade 
shows that although these fractures occur most frequently between the ages of 70 and 80 
lears, and 67 per cent occur over the age of 60 years (average 74 7 years), 15 per cent are 
mstamed by patients of less than 40 years (average 25 years) More than one-third of 
simple mtertrochantenc fractures were in patients of less than 50 years, but on the other 

hand nearly two-thirds of comminuted mtertrochantenc fractures were in patients of more 
Mian 70 years 

Sn— Fiftr -six patients were males and forty-four were females This preponderance in males 
s in staking contrast wnth most other recorded senes Nearly always these fractures have 
been reported as occumng much more often m xvomen than in men Table I shows the sex 
distnbution m the five tj^es of fracture The higher male incidence is especially noticeable 
n simple mtertrochantenc fractures of which 68 per cent occurred m men 
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Assocmted dneases—Uoxiy patients suffered from other pathological conditions— diabetes 
spastic hemiplegia, paralysis agitans, subacute combined degeneration, Paget’s disease’ 
rheumatoid arthritis, osteoarthntis, chronic osteomyelitis, arteno-sclerosis, and coronan' 
disease The frequency of osteoarthritis of the hip joint m patients who sustain trochantenc 
fractures calls for emphasis because it has an important beanng on the end-results In a 
recent consecutive senes of thirty-three cases it was found that the hip joint was normal 
in only one-third , m another third there was early osteoarthntis , and in nearly 20 per cent 
of cases there was advanced osteoarthntis 



Tig 2 Fig 3 

Radiographs of basal fracture before reduction illustrating the difficulty in identifying the i 
tj’pe (Fig 2) and after reduction (Fig 3) showing that the fracture line is confined to 1 
the neck in this case more oblique than usual 

TREATMENT OF TROCHANTERIC FRACTURES 
ith few exceptions, the fractures in this senes were treated b}' traction Skeletal 
traction v as emplo 3 Td in only si\ cases , traction b)'’ adhesive strapping was used in all othen 
Our earl}! practice was to place the limb on a Braun’s splint unless external rotation deformiT 
was marked, in which case a Thomas’ or Hodgen’s splint with an mternal rotation bandage 
was used More recentl}!, splints have been discarded altogether for all fractures except those 
at the subtrochanteric level, the limb being placed on a pillow with 12 to 18 lb traction over 
a pulley at the end of the bed, and an mternal rotation bandage applied just above the knee 
slung b}! a light weight of 3 to 4 lb (Fig 4) A similar method of correcting external rotation 
deformit}! was recently descnbed b}! Rose (1947) Before this method was emplo 5 !ed it 
found necessary to manipulate eleven cases under anaesthesia in order to correct defomntu 
but since its introduction no manipulation has been required m twenty-five cases, 
twenty of them had severely comminuted fractures with marked deformit}! It is 
our pohcj! to use manipulation only if full correction is not secured wthin a week, u 
IS remarkable how quickly and easity complete reduction is usuall}! obtained (Figs 9 ^ . 

The method is no less apphcable to intracapsular fractures before pinning and we now 
it routinely Counter-traction is provided by^ raising the foot of the bed on low bloc ^ 
patient is placed in a semi-sittmg position, supported by pillows or a back-rest 
first day of treatment he is encouraged to move about in bed, sit up freely, an ! 

nnrqps bv lifting himself with the aid of a handle suspended from the Balkan 
patients, even the aged, if they are taught to bend the good knee to a nght angle and p 
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Patient aged seventy-four years, with comminuted iiitertrochantenc fracture, 
illustrating method of treatment by simple traction and suspended internal 
rotation bandage Inset shows the manner of applying the rotation bandage 



Fig 5 

Same patient as in Fig 4 lifting herself for nursing purposes 
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the foot flat on the bed, soon learn to raise themselves and lift their buttocks for washing anc 
the use of bed-pans (Fig 5) The physiotherapist supervises exercises for the foot, quadncep^ 
dnll, and active movements of the sound limb at regular intervals At first, movement oi 
the knee joint of the fractured limb was not encouraged until the eighth week, but gradualh 
this time has been shortened until during the past year most patients started knee exercise' 
between the third and fifth weeks Some patients with undisplaced intertrochanteric fracture; 
can start knee movement as early as the first or second week after injury After about threi 
weeks the hip can usually be flexed passively without pain, thus permitting some flexion o 
the knee After the fourth week, provided that no splint is used, it is a simple matter for thi 
physiotherapist to remove the traction weight, maintain slight traction by hand, and assis' 
the patient to put his leg obliquely over the side of the bed and in this position exercise the 
knee In grossly comminuted fractures, and most subtrochantenc fractures, movement of 
the knee joint is more delayed Subtrochanteric fractures are usually treated in a Thomas’ 
splint w'lth Pearson flexion piece, and it is usually five to seven weeks before knee movements 
are permitted 

TABLE II 

Average Time in Weeks for Different Stages of Treatment 



Basal 

Intertro- 

chantenc 

Comminuted 

intertro- 

chanteric 

Oblique 

subtro- 

chanteric 

Transverse 

subtro- 

chanteric 

All 

types 

Time on traction 

95 

83 

94 

10 5 

11 

95 

Time before starting 
exercises 

6 5 

46 

62 

73 

5 

61 

Time m bed 

12 

95 

11 3 

13 

11 


Time in hospital 

157 

11 6 

14 8 

1 

162 

12 

14 3 j 


Radiographs are taken at intenmls throughout treatment ^Vhen clinical and radio- 
graphic evidence shows that union has progressed sufficiently, traction is discarded gradually 
— that IS to say the iveights are first reduced in stages, and are then removed for increasing 
periods, until finally they are discarded altogether This transition period usually extends 
from the ninth to the twelfth week of treatment In most cases walking with crutches is 
permitted after twelve weeks, but full weight-beanng is not permitted until radiographs 
show consolidation of the fracture When the fracture extends doivnwards to involve t e 
shaft of the femur a caliper splint is worn until there is consolidation, usually from four 
SIX months from the date of injury , 

Table II shows the average time m weeks for different stages in the treatment o^^^^ 
five types of fracture and for the senes of one hundred cases as a whole Perhaps the mos 
stnking feature is the difference in time at comparable stages between basal and 
intertrochantenc fractures It should be noted that dunng the past two years 
have been started much earlier than formerly Thus, for the last twelve intertroc 
fractures the period of delay has been reduced to 3 5 weeks, and for the last twelve commm 
intertrochanteric fractures to 4 8 weeks 


RESULTS OF TREATMENT 

When assessing the results of treatment of injunes of this nature there J 

factors to consider that it is not easy to present a true picture , , anatomical 

of analysis, and comparison with other series, it is necessary to consi 

and functional results, and these have been summansed in Table II I 
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Fig 6 


Comminuted intertrochanteric fracture m a hemiplegic 
nataent four r\eeks after injury Very marked varus 
deformity persisted despite heavy traction due to spasticity 
of the adductor muscles 



Fig 7 Fig 8 


Comminuted intertrochanteric fracture (type 3) associated ivith moderate osteoarthritis of the hip 
|omt (Fig 7) After se\en months it is seen that the fracture is consolidated in almost identical 
position (Fig S) The poor functional result i\as due to pre-esasting arthritis — not to the fracture. 
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classified into four grades Anatomical—!) Excellent— no shortening or deformity, dinicalU 
or radiographica%, 2) Good— up to half an inch of shortening, but no rotation or adduction 
deformit} , 3) Fair— half to one inch of shortening, slight adduction deformity, or slight 
rotation deformity , 4) Bad— more than one inch of shortening, obvious adduction defomiiti 
or rotation deformity Functional— 1) Excellent— full range of hip movement, no disabihfi' 
2) Good— slight limitation of hip movement, other disability hardly appreciable, 3) Fair- 
considerable limitation of hip moi ement (up to 50 per cent ), able to walk without crutches, 
but often requinng a stick 4) Bad— more than 50 per cent limitation of hip movement! 
ability to walk onl} with crutches or not at all 


TABLE III 


Tjpeof Anatomical results ^ Functional results 

Died 

iracture ^ , 

E\cellent 

Good 

Fair 

Bad 1 Excellent 

Good 

Fair 

Bad 

Basal 4 

3 

4 

» , ^ 



I 

— 

Intertrochantenc 17 

5 

1 

1 

11 



B 

1 

Comminuted g 

intertrochantenc 

13 

11 

3 

8 

19 

6 

B 

H 

Oblique g 

subtrochanteric 

6 

5 

2 

2 

8 

3 

3 


Transverse 

subtrochanteric 

2 

— 

i 

2 

— 


B 

Total 33 

29 21 

7 25 

42 

14 

9 

10 


This classification does not take into account the condition of the hip joint before injurj^ 

A number of patients suffenng from osteoarthntis of the lup w^ere classified as having a fair^'' 
or bad functional result, though probabl 5 ^ the stiffness which led to this classification 
present before the fracture was sustained (Fig 7) , indeed several of these patients considered, 
that they w'ere fuUy restored to normal Similarly the bad results include patients mth 
spastic paralysis wEo w^ere almost totally d isabled before ^he injurj , the fracture itself having 
little or no effect on the degree of disability A study of Table III indicates that of the runet) 
sur\ Ivors, si\ty-tw'’o had good or excellent anatomical results and sixty-seven good or excellent 
functional results There were only seven bad anatomical results, and nme bad functional 
results It IS w'orth inqumng further into the cases classified in grade 4 as bad results 
Analysis of bad results — In thirteen cases the result w^as classified anatomically or 
functionally as bad , their average age wms seventy years The average time spent in hospaa 
w'as eighteen wmeks Of these, nine were suffenng from a senous pre-existmg pathologic ^ 
condition There were four cases with severe osteoarthntis of hip jomt, one also suffenng ^ 
from diabetic neuntis Four had an upper motor neuron lesion, three being almost bednd en ^ 
One had rheumatoid arthntis Of the other four cases one was comphcated by 
thrombosis dunng treatment, one w'as the case of non-union to be referred to later, an 
was treated in a plaster spica (w^hich was exceptional and, w'-e think, unfortunate) The o « 
case W'as a straightforward comirunuted intertrochantenc fracture m a patient aged eig 
three years, wEo despite one and a half inches shortening has good function 
Knee function — ^A special study has been made of the range of knee movement in pa le } 
treated in Inverness w'ho have been obserxmd for six to forty-eight months after 
62 per cent of these patients there was a full range of knee movement In 23 per cen 
was more than 90 degrees of movement In 4 per cent the knee joint was ® ^ jts 

other cases there was osteoarthntis or spastic paralysis, but the joint was re 

original condition 

bone ano joint SURCE''' 
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Fig 9 Fig 10 


Comminuted intertrochantenc fracture (type 3) in a -woman aged seventj-two jears siN-teen da\s i 
after application of traction and internal rotation bandage (Fig 9) note the early callus Fig 10 
shows consolidation after five months with only a trace of shortening normal movement of the knee 

joint, and full restoration of normal function 
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Complications — Drop foot, 9 cases (see Discussion), hypostatic pneumonia, 5 cases, all 
died, broncho-pneumonia, 3 cases, 2 died, bed sores, 3 cases , pulmonary embolism, 2 cases, 
both died, psychoses, 2 cases, femoral thrombosis, 1 case, cerebral haemorrhage, 1 case, 
died, non-union, 1 case 

yioitahty — In this senes of one hundred consecutive cases there were ten deaths due to 
hjpostatic pneumonia and congestne heart failure, 5, broncho-pneumonia, 2, pulmonai} 
embolism, 2, cerebral haemorrhage, 1 The a\erage age was eighty j^ears 



Fig n 

Transverse subtrochanteric fracture associated ^\lth Paget’s disease 
IS shovn radiographicall) both in the antero-posterior projection (Fig 


Fig 14 


. 13) Union in good alignment 


DISCUSSION 

These results ha\ e been presented in order to illustrate an average expene 
consertmtive treatment of trochantenc fractures Broadly speaking, 
can be treated vath equal success b3^ operative or consenmtn^e methods shou 
b}? operation For example, it would be inexcusable to operate routine y on rac 
shaft of the humerus, whereas nailing of transcer\acal fractures of the nec ' o 
usually admsable omng to the high incidence of rion-union after conseix'a ^ ^ 

Protagonists of the operative treatment of trochantenc fractures a^’e p 
just.flcat.ons for then methods They da.m better anatom.cd and fundtonal resute^^^ 
certaintv of union, earlier ambulation wth economy of hospi a ’ , , jg easl 

prevention of bed-sores, fewer comphcations. and above all a ower “ ^ mtoeac^ 

Sough to be over^vhelmed by so formidable a list of benefits , but it is worth looking 

of these claims more closely from a skilful 

Anatomical Result-It would be natural to expect more Sd the requisite 

operation than from traction alone, but the operation is n 
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skill IS not alw avs a\ ailable Even the results that have been published are not all good, and 
t is to be expected that among unpublished records there might be many curious radiographs 
Tajlor, Neufeld, and Janzen (1944) reported a senes of 150 cases treated by internal fixation, 
md claimed excellent anatomical results, 3 'et they went on to say that restoration of the 
ingle of the neck averaged three degrees less than from closed traction because reduction at 
the time of nailing was inefficient 

It might also be expected that reduction would be maintained more securely by internal 
fixation, but even this is b 3 ^ no means certain We have seen cases in which the plate became 
detached from the shaft owing to loosening of the screw's, and this complication, as well as 
breaking and bending of nail-plates, has often been reported (O’Brien, Shy, and Bubhs 1946, 
Sins and Ryan 1944) In a recent report of nmet 3 '-five cases treated by a modified Jew'ett 
nail-plate (Cleveland, Bosw'orth, and Thompson 1947) there w'ere three cases of breaking of 
the nail,'one of bending of the nail, and four of disruption of the plate 

In our ow'n series of cases treated conservatively (Table III), sixty-tw'o of the ninet3’' 
survivors (68 9 per cent ) had good or excellent anatomical results Only seven results w'ere 
bad, even w'hen such pre-existing conditions as spastic hemiplegia w'ere included \\hth few 
exceptions, w'e have found little difficult 3 ' m securing union m good position There is 
very little difficult 3 ' m securing anatomical perfection m 3 'oung patients W'ho have no problems 
of senilit}' or ps 3 'chosis, and are w'lUing and able to co-operate , internal fixation is certaml 3 ' 
unnecessary m this age group But e\'en m old patients, despite all their problems, w'e have 
had little difficulty m secunng satisfactor 3 ' results (Figs 9-14) In a few' cases there has been 
shortening of the limb b 3 ' one inch, and ver 3 ' occasionally by more than one inch, but a little 
shortening is of no concern to a patient of more than seventy years who has a painless, 
stable and mobile hip 


Functional Result — It is claimed that functional results are better after internal fixation 
^because exercises can be started sooner Stiffness of the knee joint is of course a real danger 
m old people, and e xpene nce wi th the nailing of transcervical fractures has show'n that 
ftiffness can usually ^e preven ted if exercises are started earR' Nevertheless, m employing 
yconservative treatment tor trochanteric fractures, we have found that knee exercises can be 
started at an early stage wthout interfenng with union We encourage knee movements 
as soon as they can be attempted without causing pain m the region of the fracture — w'lthin 
a very few w'eeks of injury 

Range of knee movement — It is a remarkable fact that m aU the records of internal fixation 
of trochanteric fractures we have been unable to find statistics of the range of knee movement, 
and W'e cannot but w'onder whether some operators, m their enthusiasm for operations, have 
alw ays paid attention to the function of the limb as a whole Our ow'n figures show that after 
consen'ative treatment knee function is not often impaired Only m 4 per cent of patients 
\^s there serious stiffness in tw'o-thirds, the final range of knee movement was normal 

/Early ambulation and the dangers of recumbency — In this senes, the average period of 
recumbency was just over eleven w'eeks (Table II) With internal fixation most authors 
make it clear that weight-beanng should not be permitted until bone union is established, 
but they allow' the patient up w'lth crutches six to eight weeks after operation O’Bnen, 
Shy, and Bubhs (1946) encourage the patient to sit in a chair on the fifth day and to walk 
with crutches after six w'eeks Stuck (1944) considers that nothmg is gamed by earl}' 
dmbulation, and that there is danger of circulatory damage at the fracture site if the patient 
-.h allow'ed up before eight w'eeks Harmon (1945) does not permit w'alkmg rvith crutches 
jbefore eight W'eeks, complicated cases may be kept recumbent for fourteen to sixteen weeks 
Certainly internal fixation permits earlier disposal of patients than does conservative 
treatment which usually demands from ten to fifteen weeks in hospital But even m these 
da\s of nursing shortage we do not regard this as a factor w'hich should weigh heavily 
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Fig is 

Seierelj comminuted fracture with impaction adduc- 
tion of the shaft adtanced osteoarthritis of the hip 
joint and abduction deformity at the hip joint 



As was observed by Osmond-CIarke (1947 
“ It is a dangerous pobcy (though one th: 
IS becoming too prevalent) to argue th; 
shortening of the stay in hospital, or tl 
achievement of earlier ambulation, is i 
Itself sufficient ground for advisuig open 
tive treatment of fractures ” 

It appears to be assumed generall}’’ the 
patients vho are treated in recumbency ai 
in mortal danger If that was true, earl 
ambulation vould be of pnmary import 
ance But we do not beheve that it is true 
With few evceptions, old people tolerat( 
recumbency remarkably well * We do nol 
imply that the risk of recumbencj^ shoulc 
be disregarded, but we vDuld assert thal 
careful nursing, attention to posture, 
and earl3 active movement of the patient 
m bed, are far more important than 
earl}^ ambulation 

Nursing and pressure sores — It is a sad 
reflection on the capability of orthopaedic 
nurses if the management of an average 
trochantenc fracture treated in traction is 


to be regarded as a senous problem Bfan3^ authors refer to the frequency of severe pressure 
sores, especiall3'’ on the sacrum and heels CIe\ eland, Bosworth, and Thompson (1917) go^ 
so far as to sa5^ that vath conservative v 


treatment pressure sores are the rule rather 
than the exception The3^ seem to consider 
that it was one of the great achievements 
of internal fixation to hav'e reduced the 
incidence of decubitus ulceration to 8 4 
per cent We can sa3^ onl3'^ that ve are 
astonished In this senes of one hundred 
patients, treated b}'^ traction, with ages 
rangmg up to ninety-two 3 ears, there v ere 
three pressure sores 

” Tolerance of old people to recumbency — 
To test the \alidit} of this observation we have 
analj sed the case records of all patients ov er the 
age of 60 years treated in recumbency in the 
orthopaedic wards at Raigmore Hospital during 
the past four years iCumber of patients over 
60 3 ears of age treated m recumbencj^ 147 ages 
60 to 92 years av'erage age 69 9 ) ears Time in 
hospital 1 daj' to 60 weeks average 55 dajs 
Period of recumbencj 1 daj to 53 vv eeks a\ erage 
39 daj'S Number of deaths 1 1 IMortalitv 7 5 per 
cent , av erage age 75 4 ^^ears Period of re- 
cumbency before death I to 203 days average 
38 dav s Three died in the first w eek tw o in the 
second week Causes of death malignant disease, 2 
post-operative shock. 2, cerebral haemorrhage 1, 
moribund on admission 2, hj^ostatic pneumonia 
3 uraemia 1 Of these elev^en deaths only the last 
four can be related to recumbency Complications 
bed-sores, 4, psychoses, 3, pneumonia 3 



numted subtrochanteric fracture (type 
;an aged twenty-eight years, three ^ 
jury Non-union w as due to the fpmur 

bv the upper end of the shaft of the 

bone and joint 
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Non-unlon-Se^^eral authors refer to the possibility that conservative treatment may cause 
non-union, and advance this as a reason for internal fixation (Moore 1544, Sins and Ryan 
1544) , but the complication is very rare indee^' King (1945) reports only two cases m ten 
^earb, and Stuck (1944) states that he has never seen a case of non-union in this region In 
our oiTO senes there was one case of non-union m a subtrochanteric fracture in which operative 
exposure showed that the lower fragment had been driven through muscles and was 
completely separated from the upper fragment (Fig 16) In this region we cannot agree 
'vith Watson- Jones (1943) that inadequate immobilisation is an important factor leading to 
jhilure of union No trochanteric fracture treated conseirmtivel}'^ b}' traction is ‘ adequatel}' 
ihimobihsed ” m the sense intended by Watson-Jones, and yet it i s proba^^_safe_tq_^j' 
'{hat 99 per cent of these fractur es unite, andjiftenvep^pidly (Figs 9-12) We reject the 
view that the risk of non-union is an argument in fa^'ou^ of internal fixation 
Other complications — Di op foot occurred in nine cases In one, it was due to fracture of 
the lateral condyle of the tibia with direct injury to the nen^e There w'ere four cases of 
bilateral foot drop due to palsies unassociated wnth the fracture In the other four cases 
the onset of paralysis must be attributed to the treatment— pressure of the splint or of the 
rotation bandage All recovered 

Tlnombophlebihs and pulmonary embohsm — ^These complications appear to be more frequent 
after operative than consen^ative treatment Cleveland et al (1947) reported two deaths 
from pulmonary embohsm after internal fixation, but none m the cases they treated 
' consen'atively In discussion of the paper by Cle\ eland (1947), Dr Norton, while advocating 
internal fixation, descnbed thrombophlebitis as a troublesome complication and reported 
fir e deaths due to pulmonary embohsm In the senes reported in this paper there have been 
certainly two, and possibly three cases of thrombophlebitis The first patient, a woman 
aged seventy-three years, made a satisfactory recovery, the second patient died from 
pulmonary embolism on the thirtieth day, and the third died suddenl)'^ on the twenty-fifth 
oay, but no autopsy was permitted and the cause of death was not established 
fincumoma — Most deaths after trochantenc fractures of the femur, whether treated 
wnservatively or by operation, are due to pneumonia Of the ten deaths in this senes, seven 
here due to pneumonia It is a grave complication, but the danger can be reduced by good 
nursing, maintenance of the correct position, and insistence on free movement in bed from 
the beginning With conservative treatment m traction as it has been described, the patient 
IS hardly more restncted than after internal fixation, and active mobility of the patient is 
intei'rupted even less than it must be for some hours or days after operation 
H ouiid vifeciion can occur only after operation It is futile for the supporters of operative 
treatment to claim that infection should not occur, for it does occur, and we fear that it may 
occur far more often than is generally recognised Kellogg Speed (1945) ivrote “ The 
frequency and gravity of post-operative infection follovung internal fixation for fractures of 
tlie neck of the femur are not appreciated because many instances are concealed and few 
are reported ” He then quoted a sentence from an article by Sins and Ryan (1944) “If 
other surgeons have expenenced the same disastrous consequences, we have not found any 
mention of it in the literature ", and he went on to say “ Neither have I, yet I have been 
seeing and struggling wath these calamities for several y^ears ” Sins and Ryan (1944) reported 
four infected wounds in sixty-one cases Moore (1944) reported one wound infection in 
^ eight! -three cases Cleveland et al (1947) reported four infections m ninety-five operations, 
|t|o due to infected haematoma with one death, and two fatal cases of gas gangrene 
^otrusion of the nad tnio the lap jotnt—lt appears that frequent as bending and breaking 
ft tlie nail plate may be, and often as screws may loosen, the incidence of penetration of 
^ the hip joint by the point of the nail is even greater O’Bnen et al (1946) reported ten 
' such disasters in a senes of one hundred and three operations Cleveland et al (1947) 
also referred to the frequency of this comphcation ^ 
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Mortahty-This we regaid as the crux of the argument, and the most important point for 
discussion because, even if the claims for internal fixation are admitted, the benefits are 
not so great as to justify risking the life of the patient by a form of treatment that is not 
essential Most authors who fa\our operative methods claim that lives are actualh sa\ed 
b}^ operation, and the}^ support this claim by quoting comparative mortality rates for 
conseri'ative and operative groups of cases (Table IV) 


TABLE IV 


Conserv atn e treatment 

' Operative treatment | 

Author 

Cases 

treated 

1 

1 

j Percentage 
mortahtv 

Author 

Cases 

treated 

Percentage 

mortahti 


1 

1 

1 

1 

Morns (1941) 

28 

21 •} 

Lejdig and Broohes (1940) 

j 302 

; 39 2 

Sms and Rjan (1944) 

100 

22 0 

Alorns (1941) 

i 16 

1 44 0 

Harmon (1945) 

45 

111 

Harmon (1945) 

164 

' 39 0 

O Bnen (1946) 

103 

214 

Cie\ eland c/ (1^47) ' 

1 

‘ 38 

1 34 0 

Cle\ eland c/ rtl (1947) 

95 

126 i 

1 

! 

t 

f 

Moore (1944) 

83 

1 

Xo 

opera til e 
deaths j 


At first sight the emdence in fa\our of operation appears to be overwhelming, but it 
would be unwise to accept it without further inquir}'^ In the first place W'e do not belieie 
that the mortalitj figures for conservativ'e treatment are truly representatn e of this tjpe of 
fracture — certainty not m Great Britain In this senes of one hundred cases, treaty 
consen'atn el} , there were ten deaths Looking back ov’^er previous years, and recallmgV 
far greater number of cases, w'e do not think that the mortaht}’- w^as appreciably differenr 
Quite certainty it never approached the astonishing figures indicated m Table IV of one 
death in three patients This conviction is shared bj' manj' expenenced surgeons wth ^ 
W'hom W'e have discussed the problem 

The mortaht}'’ rate of 1 0 per cent in the present senes compares favourably 'wth the 
operativ e mortality figures published, and is approached closely onty b}'^ three of the senes j 
listed above m Table IV^ One of these (Moore 1944) should be dismissed at once On first 
reading Moor e's paper w'e w'ondered what he meant w'hen he said that " m eight3^-three ca't' || 
there were ‘ nq^oper ation deaths ’ " because in Fig 9 he illustrated the case of a patient i' I 
died of pneumonia ten days after operation It w'as onl}^ after reading an earlier || 
(Moore 1937) that it became clear that the author distinguishes “ operation deaths rom / 
" died dunng treatment ” It is misleading and unfortunate that, in consequence, sever jj 


authors have attnbuted to Moore a mortaht}^ of ml , 

The figures of Harmon (111 per cent ) and Cleveland et al (12 6 per cent ) are exce 
but if we are to judge from the literature they are exceptional Moreover, if these 
are to be compared wuth our owm results the causes of death should be considered a 
makes no analysis Cleveland attnbutes four of tw elve deaths to operation, ^ , 

of gas gangrene, one of operation shock, and one of pulmonar}'^ embolism u 


cases 


c, and one of pulmonar}'^ embolism bu 
case died of pulmonarj^ embolism, and a sixth died of inanition after infection 
haematoma — both of w'hich might reasonabty be attnbuted to the operation , m 
w'lth a mortality as low' as 12 6 per cent , there were four deaths (and 


attributable to the operation, it seems probable that in the more Jr 

mortalities above 20 per cent there must have been very many deaths due P 
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tst La te he states that the operation can be done comfortably ,n tiventy to twenty-five 



Fig 18 Fig 19 

Comminuted mtertrochantenc fracture (tj'pe 3) on admission (Fig 17) note early arthritic 
changes The position five da> s later after application of traction and internal rotation bandage 
IS shoun in Fig IS One) ear later consohdation mth slight loss of length yet clinically almost 

indistinguishable from normal (Fig 19) 

\ I 

minutes But the a\ erage surgeon cannot approach this time The operating time estimated 
b\ O’Brien ei al (1946) was one and a half hours These authors frankty admit the part 
pla) ed bj operatn e shock m causing death, especially m their earlier cases It is to be expected 
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that as a surgeon gams e\penence his operative mortality will be reduced Thus Taylor 
a al (1944) descnbed two groups of cases with a much higher operative mortality m the 
first than in the second series In their earlier senes of 165 cases, including 108 treated con 
servatively and fifty-seven by internal fixation, the mortality of the operation cases was 
33 per cent In their later series of 102 operations the mortality was reduced to 21 6 per cent 
It can be concluded either that patients were selected more carefully or that surgical shod 
ivas reduced b} improved technique Is it then tojie recommended that all surgeons should 
g^n expenence at the expense of a large number of lives and_then forget about_their firs'/ 
fifty cases’ \\ e would agree even with this if the operation could be proved' necessan , bul 
we think that our owm results show this is not so j 

^^^hatever the reason for the high mortality rates so often quoted in senes of ca-es 
treated conservativelj^ the manner of their companson with operative mortality rates is 
open to cnticism A few authors claim to operate on all cases ivithout selection, but it is 
clear that most surgeons do m fact select cases for operation This must obwously be so 
because some patients are monbund on admission to hospital Thus O’Bnen et al (1946), 
in their report of 103 consecutive cases treated by internal fixation, excluded three iiho 
refused surgery and " four who for various reasons other than the fractures, were inoribuiid 
on admission ” These four deaths were excluded from the operative senes and transferred 
to the conservative senes, thus swelling the apparent mortalit}! rate of conservative treatment 
and creating a uTong impression Without doubt the worst cases are included in the 
(conservative group, and e\'en surgeons who intend to operate on ever}'- patient, in the belief 
that thereby the} can sa\ e lives, are often prevented from doing so by the fact that the 
patient dies before they can operate Tajdor if a! (1944) found that 25 per cent of deaths 
occurred in the first week, and most of these were cases not considered fit for operation 


Other methods of treatment — It is the authors’ practice to avoid splintage e\cept in 
subtrochantenc fractures Details of the particular traction method used are not of great, 
importance provided that the method permits adequate nursing and active exercises m 
can well believe that Russell traction is excellent Skeletal traction should seldom b! 
necessary, and we cannot agree W'lth Bartels (,1939) wfiio believes tliat 20 to 30 lb of skeleta,) 
traction should be maintained until union is established Possibl}'- he is right in claiming 
that this prevents coxa vara , but there is abundant evidence to show' that heavy traction 
delays union and our own observations lead us to beheve that slight shortening, especially 
m comminuted fractures, ma}^ hasten union without impairing function (Figs 17-19) 


Plastei sptca — On the other hand, w’C agree w'lth Bartels regarding the use of a plaster spica, 
w'hich w'lll not prevent coxa ^'ara if it is used m the treatment of fractures w'lth displacement 
It IS evident from the literature that immobilisation m a plaster spica has been used 
for trochantenc fractures, and this ma}'' be one factor contnbuting to the high morta >5 
figures of conseix'ative treatment We beheve that a plaster spica has practically no p 
in the treatment of trochanteric fractures It is far better to treat undisplaced fractures J 
light traction and concentrate on early movements, w'hile in the treatment of dispac^^ 
fractures traction is essential to reduce and prevent deformity Fixation of both hips m « 
abduction by means of below-knee plasters connected by a broomstick is similarly 
criticism The object no doubt is to lock the fracture in the abducted position whi e 
the patient free to sit up, but this method does not prevent coxa vara 
Well-leg ti action — In the practice of the authors, “ well-leg traction ’ has been aband 
as unsatisfactor}^ It is admitted that good reduction of the fracture can be „ 

that the patient can be lifted out of bed , but this last advantage is offset by the 
bed he is far more restrained than w'lth simple traction Without a free ctiffnes'^- 

move himself up and dowm The method incurs a senous nsk of bilatera 
the second hip is fixed in an unphysiological position, and pressure sores are 
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E\te)nal pm fixation has also given discouraging results The authors have experience of 
only one case of a trochanteric fracture treated in this manner Good reduction and fixa ion 
w^re obtained but what is often descnbed by euphemistic writers as " seepage from the 
pin-tracks,” and which we regard as frank sepsis, soon occurred The pins were removed 
before sepsis could extend deeper, and fortunately the patient made a good recovery, but 
this happy ending is not always the rule Sins and Ryan (1944) treated five trochanteric 
fractures and one intracapsular fracture of the neck of the femur by external pm fixation 
'every single case was complicated by sepsis which resulted in the death of each of the five 
batients with trochanteric fractures Moreover the method may result in other complications, 
particularly pain at the site of the pm-tracks, and joint stiffness 
/ 

SUMMARY 

1 A senes of one hundred consecutive cases of trochantenc fractures treated conservatively 
by the authors has been reviewed 

2 Analysis of the results obtained and a sthdy of the relevant literature has led us to the 
firm conclusion that the routine treatment of this group of fractures should be conservatn e 

3 Internal fixation should be reserved foi those exceptional cases where traction is found 
to be inadequate this is specially likely in cases associated mth an upper motor neuron lesion, 
where difficulty is expenenced in maintaining reduction omng to muscle spasm 

4 The basal type of fracture offers a special problem because it merges imperceptibly into 
that of the true transcervical fracture No difficulty has been expenenced m this senes m the 
conservative treatment of such fractures, but we recognise that the} might well be regarded 
as a vanety of transcerncal fracture and treated by nailing in order to avoid the risk of 
non-union 


REFERENCES 


Journal of Bone 


iBartels W P (1939) Treatment of Intertrochanteric Fractures Journal of Bone & Joint Surgery 21,773 
Blount, W P (1943) Blade-Plate Internal Fixation for High Femoral Osteotomies Journal of Bone 
and Joint Surgery 25, 319 

Cleveland M Bosworth, D M and Thompson F R (1947) Intertrochanteric Fractures of the Femur 
A Survej of Treatment in Traction and by Internal Fixation Journal of Bone and Joint Surgery 29, 1049 
Harmon P H (1945) The Fixation of Fractures of the Upper Femur and Hip with Threaded, Hexagon- 
headed Stainless Steel Screws of Fixed Length Journal of Bone and Joint Surgery 27, 128 
King, T (1945) Slowness and Failure of Bony Union after Fractures and Osteotomies of the Proximal 
or Trochantenc End of the Femur Australian and New Zealand Journal of Surgery 15, 33 
Leydig S M and Brookes T P (1940) Treatment of Pertrochanteric Fracture of the Femur with a 
Lag Bolt Journal of the Missouri Medical Association 37, 354 

Moore A T (1937) Fracture of the Hip Joint Treatment by Extra-articular Fixation wnth Adjustable 
Nails Surger) , G} necology and Obstetrics 64, 420 

Moore A T (1944) Blade-Plate Internal Fixation for Intertrochanteric Fractures 
and Joint Surgerj' 26, 52 

Morris H D (1941) Trochantenc Fractures Southern Medical Journal 34,571 

O Brien R M , Shi J C and Bublis N J (1946) Internal Fixation of Trochantenc Fractures of the 

Femur Report of 103 Consecutive Cases Journal of Bone and Joint Surgery, 28, 791 

Osmond Clarke H Review ' L OsteosynthAse au Clou R Soeur (1947) British Medical Journal, 2, 774 

Rose R iM ( 1947 ) External Rotation of Limbs in Traction Journal of Bone and Joint Surger 3 ' 29, 535 

SiRis I E (1944) External Pm Transfixion of Fractures Annals of Surgery, 130, 91 1 

SiRis I E andRxAX J D (1944) Fractures of the Neck of the Femur An Analysis of 157 Intracapsular 

and Extracapsular Fractures Surger}^ Gj necology and Obstetrics 78, 631 

hi-EED K (1945) Treatment of Post-operative Infections following Internal Fixation for Fracture of the 
^eck of the Femur Surgery Gvnecolog) and Obstetrics 80, 479 

£tuck \V G (1944) Treatment of Intertrochanteric Fractures of the Femur Surgerj 15 273 
^AaLOR G M Neufeld A J andJxNZEN J (1944) Internal Fixation for Intertrochanteric Fractures 
Journil of Bone and Joint Surgery 26, 707 

W.Tsox-JOKEs R (1943) Fractures & Joint Injuries Third Edn Edinburgh E & S Livingstone Ltd 655 
A E<iR Book OF General SuRGERx (1946) Chicago 184 


'OL SIB, NO 2 MAX 1949 



BONE CONCAVITY CAUSED BY A GANGLION 

Geoffrey R Fisk, Cambridge, E^GLA^D 

Formerly Orthopaedic Surgeon, Royal 4ir Force Medical Service 

The ongin of the “ simple ” ganghon has been discussed full} b} Carp and Stout (192S) 
The A lew that these C} sts anse from aberrant islands of s 3 mornal tissue, or from herniations 
through the linings of joints or tendon sheaths, has been abandoned for the reason that the\ 
are ner er lined with sr-nornal endothelium, nor do the}”^ contain s 3 mo\aal fluid It is mor?/ 
likeh that a ganghon is due to mucoid degeneration of the collagen of connective tissuJ 
possibh m consequence of injur} The degeneratne change begins m manj^ microscopij 
centres which coalesce to form one or more C 3 stic swellings lined b} laminae of compressew 
fibrous tissue King (1931) made the interesting suggestion that a ganghon arose not b\ a 
process of degeneration but b} pnmiti\ e mucoid secretion of connective tissue cells, similar to 
that which occurs in the embr} o in the formation of joint spaces A ganghon ma} of cour-e 
ha\ e deep connections, but it does not usuall} involve the deeper structures and the report of a 
case m which there w'as considerable resorption of underhang bone ma} therefore be of interest 




Fig 1 



Radiograph of the ankle joint in Ma\ 1947 showing resorption of bone at the 
site of de\eIopment of a ganglion (Fig 1) The line drawing shows the main c\st 
just abo\e the medial malleolus with a slender extension upwards along the postenor 

tibial border (Fig 2) 


Case Report — A Pohsh airman, aged fort} -four }ears, was seen in Ma} 1947 complainmc 
of a c}stic sweUmg of four } ears’ duration in the region of the left medial malleolus There 
was a histor}’^ of injur} in 1942, and there had been aching pain for some time before e 
swelling was noticed Previous treatment b} aspiration, and b} attempted removal, a ^ 
failed Radiographic evammation m September 1945 showed a cup-shaped depression ^le 
the bone just aboie the medial malleolus, within which the tumour had been found to 
hing w hen it w as exposed at operation Histological section of the excised matenal w as sa 

to suggest a simple ganghon j 

On admission there was radiographic eridence of deep resorption of the tibia ( 

At operation the prerious scars were excised and the c}stic swelhng was define ^ 
one inch m diameter and contained pale } ellow gelatinous fluid It w as closely a 
the penosteum which actually formed the deep wall of the cyst within the bone conca 
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A lobdated part of the cyst extended upwards along the postenor border of he t,b,a a 

distance of five inches (Fig 2) The whole tumour, with a margin f 

removed in one piece The wound was closed without drainage and healing 

Microscopical examination confirmed the diagnosis of ganglion (Tig 3) 

evidence of recurrence five months later, the radiographic appearance was unchanged 




















Fig 3 

Microscopic section oi the vja\l oi the cyst showing that there is no 
lining noth synovial endothelium The cell spaces in the wall of the 
cyst indicate the activity and mode of spread 


Discussion — On clinical and histological grounds this cyst was undoubtedly an ordinary 
ganglion Recurrence of the swelling after attempted removal at a previous operation could 
pe explained by failure to excise the cyst-bearmg area completely, or by continued spread 
of the degenerative process The association of a simple ganglion with underlying bone 
change is unusual, and in a review of the literature I have been unable to find any record of a 
similar case Erosion of the head of the tibia by cysts of the semilunar cartilages has, however, 
been reported by Fairbank and Lloyd (1934), Ghormley and Dockerty (1943), and Watson- 
Jones (1948) It appears probable that in this case the ganglion arose from the penosteum 
and caused erosion of bone before bursting into the subcutaneous tissues This would explain 
the history of aching pain before the appearance of the swelling 

Ml thanks are due to Dr G Cunningham for his help in preparation of the histological section 
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ISGHIO -FEMORAL ARTHRODESIS OF THE HIP 
BY POSTERIOR OPEN APPROACH 


W B Foley, Oxford, England 

I have been much impressed b 5 r the rapidity and soiidity of the extra-articular fusion 
of the hip joint that develops after osteotomy of the upper femoral shaft with insertion 
between the cut femoral surfaces of a strong and wide tibial graft which is dnven into thjj 
ischium, as descnbed by Bnttain (1942) During the years 1942-44 I earned out th| 
procedure descnbed by Trumble (1937) A tibial graft was inserted between the tuber iscM 
and the shaft of the femur mthout osteotomy In a small senes of cases, aU much younger 
than those descnbed by Trumble, I found that the results were disappointing because the 
graft nearly always failed to fuse at either the ischial or the femoral end Nevertheless, in 
performing Trumble’s operation I was struck by the excellent view gained of the sciatic 
nerve, the upper femoral shaft, and the lateral aspect of the pelvis It seemed feasible to 
carry out the Bnttain type of operation through this postenor approach under full vision, 
and with no nsk of injuring the sciatic nen^-e The first operation was performed m November 
1945 Since then it has been done in nineteen other cases 




Tape 

Chisel 

Sciatic nerve 


Fig 2 


Diagram of the gluteal 
region showing line of skin 
incision (After Trumble )* 


Diagram showing line of femoral 
osteotomy in relation to the 
pelvis and sciatic nerve 


TECHNIQUE OF OPERATION 

The patient is placed prone on the operation table, rather near to the operator s side 
so that the greater trochanter is easily accessible The limb on the affected side is draped 
separately so that it can be manipulated by the operator In earlier cases I used Trumble s 
skin incision, but this has now been modified as shovui in Fig 1 It extends from near the 
postenor-supenor ihac spine to the upper part of the great trochanter, with vertical extension 
donuiwards as far as may be necessary to give good exposure of the lateral aspect of the 
subtrochantenc region 

The gluteus maximus muscle is split in the line of its fibres Part of its fascial insertion 
and the fascia lata are divided in the subtrochantenc region Wide retraction wth se 
retaining retractors gives full exposure of the sciatic nerve, the lateral aspect of the pe v 
the postenor part of the greater trochanter and upper femoral shaft, and the ongm of t^ 

Edttoiial comment — To be anatomically accurate the sciatic nerve m Fig 1 should he against the 
The old surface markmg half-vaj between the ischium and greater trochanter is quite 
anatomists tell us so and I have confirmed it both in the cadaver and at the operation bere e ^ 
Incidentalh is this not the ordmaiy'^ Kocher posterior approach to the hip joint and shoula 
so descnbed ’ AssISTA^T Editor 
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vastus lateralis (Fig 2) A tape is passed round the sciatic nerve so that it can be drawn 
gently backwards and medially The quadratus femons muscle, which is often obvious at 
fhis stage, serves as a useful guide to femoral levels The angle between the 
of the femoral neck and the side of the pelvis is inspected It is often wise to palpate with the 
finger m order to confirm the level, and make sure that there is an area of good solid bone 
ipposite the shaft of the femur, usuaUy part of the pelvis below the acetabulum and above 
he obturator foramen In earlier cases I made the mistake of following Trumble’s technique 



Fig 3 

The operation area (semi-diagrammatic) Dissection of the short rotator muscles 
above the le\ el of the quadratus femons and below the neck of the femur gives 
adequate exposure of the lateral aspect of the pelvis 

too closely and trjung to place the graft postenorly, towards the tuber ischii This led to 
1 difficulty in fitting the graft because the femoral shaft is always in a plane in front of the 
1 ischial tuberosity A point on the pelvis opposite the femoral shaft in the coronal plane 
jrqlist be selected (Fig 3) It does not m the least matter what particular anatomical part 
of the pelvis this may be, so long as it is below the level of the acetabulum, and that it offers 
a sufficient area of solid bone for adequate penetration of the graft \tffien the line of the 
graft has been selected the ^ astus lateralis is split, and the periosteum of the femur is incised 

\oL 31 B, NO 2 Mvi 1949 




Fig 6 Fig 7 j 

Case 2 JIale aged t^\ ent^ -one j ears Old tuberculous arthritis of the left hip joint wth fibrous 

and adduction deformiti (Fig 6) Ti\o i ears later the radiograph shows hi pertrophy of the bone 

(Fig 7) The adduction deformiti has been corrected Fusion is also occurring across the joi 
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and retracted with bone levers so as to expose the subtrochanteric region The femur is 
diMded completely wth a sharp thin chisel or osteotome, and the instrument is driven on 
until It can be seen or felt in contact with the selected area of the pelvis ^^dlen this has been 
confirmed, the chisel is driven in for a distance of from half to one inch 

If it is so desired, a radiograph may then be taken to check the alignment of the chisel 
and the depth of its penetration into the pelvis Radiographic control is not essential because, 
ei en iiathout it, both direction and penetration can be determined easily The chisel blade 
ban be seen or felt entenng the pelvis and, if its length is known, the depth of penetration 
can be calculated by subtracting the length of blade up to the point of entrance into the 
pehus from the knorni total length It is still more simple to use a calibrated chisel The 
same principle applies to the graft itself, provided that it is cut to a known length Each of 
the first fifteen operations was done mthout radiographic control and later examination 
showed that there was no material error of direction or penetration of the graft Nevertheless, 
radiographs taken during operation do offer an additional safeguard, and more recently I 
have used them 

The blade of the chisel should be approximately equal to the nudth of graft to be used 
— that IS to say, the width of the subcutaneous surface of the donor tibia If the instrument 
used IS too narrow it should be inthdrawn and re-mserted in such a way as to lengthen the 
slot m the pelns A second chisel can be dnven in above or below the first, or a thicker 
Jbladed chisel substituted for it, in order to increase the size of the slot and facilitate 
engagement of the graft 

The chisel is left m position, and the wound is covered ivith a sterile towel The opposite 
lower limb is then flexed at the knee ]omt and held by an assistant while a graft is cut m 
the manneT described by Brittain Tbe peiiosteuin is incised over the subcutaneous surface, 
completely stnpped from the bone, and held retracted by two pairs of bone levers at the upper 
and lower limits The length of graft should usually be five inches in an adult, and four 
lAches in a child, thus leaving a short piece to be cut off after sufficient penetration of the 
pelvis has been obtained The vertical saw-cuts should be along the margins of the sub- 
putaneous surface of the tibia so that the graft will be as wide as possible, the saw blade 
being held obliquely in order to penetrate the medullary cavity The ends of these longitudinal 
lines of section are joined by a transverse saw cut, vertical to the surface at the proximal 
end, but oblique at the distal end so as to bevel it 

The bevelled end of the graft is engaged between the cut ends of the femur ivith its 
cortical surface towards the hip This stage is facilitated by longitudinal traction on the 
limb m order to distract the femoral fragments The graft is dni'en carefully along the upper 
surface of the chisel blade till it reaches the pelvis , the chisel is then inthdraivn and the graft 
IS hammered into the slot Alternatively the chisel may first be withdrawn and the graft be 
directed along its track Penetration of the pelvis should usually be about one inch in adults 
and half an inch in children, this being checked by subtracting from the known total length 
of graft the distance measured from its free end to the point of pehnc penetration A second 
radiograph may be taken in order to confirm the level and penetration of the graft The 
projecting end is then removed mth the motor saw, flush uath the lateral surface of tbe 
femur, and the fascial, muscular and skin incisions are sutured 

At the end of the operation it will be found that the graft and upper femoral fragment 
are stable, but that the upper end of the lower fragment of the femur is fairly mobile against 
tlje under surface of the graft This allows the surgeon to place the limb in the best position for 
ly^sion It was sometimes thought that if the patient were turned to the supine position for the 
application of plaster there might be some nsk of displacing the fragments This has been 
avoided by appljung a plaster spica inth the patient m the prone position— which offerd’no 
special difficulty but calls for care in judging the position of the hip accurately If post- 
operative radiographs show that an error has been made m alignment of the hmb, this can 
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be corrected sectioning the plaster and smnging the hmb into the position of choice— a 
procedure that has been necessary in only two cases in this senes After eight or ten weeks 
the plaster spica is changed In aU but two cases there has at that time been firm clinical 
union uith no detectable movement, or pain on handling In nearty every case radiographs 
have shmvn union of the osteotomy At this stage a short single spica with knee-jointed 
cahper extension to the shoe has been used, so that the patient can walk mth normal hnee 
action This is retained for a further two months, or until there is radiographic evidence of 
sufficient fusion and consohdation to allow external support to be discarded Illustrativ^' 
radiographs are shovm in Figs 4-7 


SUMMARY OF RESULTS 

Ischio-femoral arthrodesis by posterior open approach has been performed in twenti 
patients Of these, one is stiU m hospital and is therefore excluded In the other nineteen 
patients, operation was undertaken for tuberculosis of the hip ] oint m seventeen, and for 
osteoarthntis of the joint in two There has been no mortahtj^ and no wound infection 


Age of 5 oungest patient 

8 years 

Age of oldest patient 

52 years 

Average age 

19 3'’ears 

Longest follow'-up period 

3 years 

Shortest follow'-up period 

8 months 

At erage follow'-up penod 

20 months 


There has been failure of fusion m onl}'^ one case, that of an obese patient, aged fifty-hw 
3 ^ears, wnth osteoarthntis nevertheless the functional result is satisfactory In all othai 
cases there w'as clinical and radiographic endence of sound fusion In practicall}^ every casjj 
this fusion w'as present at the time of removal of the first plaster, about ten w^eeks aftei 
operation In a number of patients, especially the younger, there w^as some evidence of 
operative shock, and transfusion of blood or plasma during the operation is a ivise precaution 


SUMMARY 

1 An operation is descnbed for ischio-femoral extra-articular arthrodesis of the hip joint 
by postenor open approach, based on the techniques of Trumble and Bnttain 

2 The operation has the advantages of affordmg adequate exposure of the sciatic nene 
trunk and permitting ^asual control of the ahgnment and penetration of the chisel and gna 

3 The operation has been performed successfully wathout senous shock or subsequent 
complications in eighteen cases, mostly of tuberculosis of the hip 
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NEUROFIBROMA OF THE SOLE IN A CASE OF 
VON RECKLINGHAUSEN’S DISEASE 

E G Herzog, Rotherham, Yorkshire 


From the Orthopaedic Depaitment of the Rotheiham Hospital 


\ J H , a miner, aged forty-four years, complained of a painful swelling on the sole of 
lis foot He said that this, and numerous other lumps on his body, had been present as 
Ibng as he could remember The tumour had recently become painful, but he did not 
i^hink that it had changed in size 



Fig 1 Fig 2 

Case of ^ on Recklinghausen s disease with many soft skin tumours (Fig 1), and a neurofibroma 

of the sole (Fig 2) 


On examination he was found to be a typical case of von Recklinghausen’s disease 
Numerous soft skin tumours, var)ang m size from a few millimetres to two centimetres in 
diameter, were found on his trunk, limbs, neck, and scalp (Fig 1) He showed typical 
pigmentation The tumour of the foot was well defined, soft in consistency and slightly 
tender (Fig 2) It was removed on September 16, 1948, and the histological report (for which 
I am indebted to Dr C Clarke) stated that it was a typical neurofibroma 

The reason for publishing this case is that it refutes the statement made by von 
Recklinghausen in his original description of the condition in 1882, and frequently repeated 
bv other WTiters, that these tumours (“ molluscum fibrosum ”) (^not occur in the palms 
oj the hands or the soles of the feet 

I am grateful to iNfr F W Holdsvorth for his permission to publish this case 
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SKIN GRAFTING BY CROSS -LEG FLAPS 

Fenton Braithwaite and F T Moore, England 


From the Queen Victoria Hospital, East Gi instead,, Sussex 


Destruction of the skm and subcutaneous tissues of the lower limb is often associated/ 
wth injur}^ to underylmg tendons or bone Sometimes the skin lesions are allowed to heall 
b}’ granulation, or the}- are closed more rapidlj'’ b}'^ the apphcation of split -skin grafts, ana^ 
the results of such treatment may be entirelj?^ satisfactory But healing by granulation often' 
leads to chronic ulceration, and healing by split -skin grafting may yield an inadequate and 
unstable surface, ischaemia developing in each case in consequence of the strangling effect of 
scar tissue The importance of securing adequate skin cover before undertaking bone 
reconstruction operations was impressed repeatedlj'' upon orthopaedic surgeons during the 
recent war The most satisfactory skin cover is gained by means of a skin flap that includes 
subcutaneous tissue , and a whole-thickness skin flap which gams vascular suppl)^ from its 
margins and through its base ma}'^ improve the nutntion of underlying tissues In the case 
of the leg and foot a convenient donor area is promded b}^ the opposite lower limb, and a 
flap applied direct from one lower limb to the other is knowm as a c; oss-leg flap 
Blood supply of flaps — The blood vessels of the skm form a complex pattern and thei 
ma}^ be divided into three mam units The first lies in proximit}'^ to the papiUary la 3 ^er of 
the skm and is connected by vertical branches vith arterioles of the subdermal and sub 
cutaneous s 5 'stems There is also a mid-dermal plexus which is chiefly, but not entirely, 
venous in constitution A third plexus, which is situated immediately’’ beneath the dermis, 
hy’pertrophies greatly’^ m tube pedicles and open flaps and appears to carry’’ the major burden 
of vascular nutntion These facts suggest that, in skin, there is a plexus of vessels 
collateral circulation which can be maintained despite such ischaemia as may’ occur dunnr 
the raising of a flap Each of the three vascular systems is superficial to the subcutaneou'’ ^ 
fat and, unless inclusion of fat is specifically’ indicated, most of it may’ be discarded safely 
Design of flaps — In planning a cross-leg flap five important considerations must be borne 
in mind 1) the basic relative positions of the limbs, 2) the size and shape of the lesion to 
be covered , 3) the ultimate purpose or function of the flap , 4) the site of the donor flap and 
disposition of Its base, and 5) the age of the patient and vascular nutntion of the hmbs 
Baste position of the two limbs — It is seldom necessary’ to use “ acrobatic positions Tbe 
recipient area must of course be brought close to the donor area but the position should 
be easy’ to maintain and tolerable to the patient 

Size and shape of the lesion — The hmbs are placed m one of the basic positions (Fig 1)^" 
the flap IS designed on the donor limb in the situation that is most suitable It is often 
wise to visualise the completed operation and then to reverse the steps of the procedure 
(Gillies 1932) The area of skin loss should be outlined carefully’, and a replica be cu^ 
accurately’ from jaconet or tinfoil, making allowance for the increase in size of the lesion 
alway’s occurs after excision of the scar tissue The length of flap should equal the m 
of the deficiency’ plus the length of its “ bridge ” (Figs 2 and 3) An outline is 
the donor hmb by’ re^ ersmg the jaconet pattern, due allowance being made for the ri g 
Fidin e pm pose of the flap — The general purpose of a flap is to cover an area where s m j 
lost, or where the quality’ of skin cannot ser\’e the purpose required of it If the flap is j 
cover a weight-beanng area it must include sufficient fat, but not too much For veig 
bearing purposes the thickness of the fat lay’er should not be greater than 0 5 cm 
Site of the donor area and disposition of its base — In a flap that is well planned the 
area should never encroach upon the tendo AchiUis or the anterior surface of t e 


bone and joint SURGED' 


228 


THE JOURNAL OF 



SKIN GRAFTING BY CROSS-LEG FLAPS 


229 



Fig 1 

The five basic positions of the lower limbs as used for cross-leg flaps 



FREE GRAFT 


Altemati\e methods of lining the bridge with skin m order to minimise the 
risk of infection Fig 2 shows the technique when the scarred area (XC) is 
wide the posterior part (AC) is excised at the detachment stage and covered 
with skin from the bridge of the flap (AB) meanwhile the bndge as well as the 
doner area is co\ered with a free graft Fig 3 shows the technique when the 
scarred area (XC) is smaller a flap of normal tissue (DE) is turned back 
from the recipient limb to line the bridge of the flap 
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If this principle is not observed, and the transferred flap fails to " take,” the surgeon may 
be faced vnth the necessity of planning further operations to repair the defect he has 
created as well as the original defect Mdienever possible the skin flap should be taken 
from the fleshy^ part of the calf, and for direct transfer the base should measure not less than 
tvo-thirds the length 

Age of the patient and vasctdar nutrition of the limbs — The age of the patient is less important 
than his general condition This statement has limitations but, m general, a healthy man of 
fifty years vnll yield a more healthy flap than a young man who is recovenng from the/ 
effects of a long-infected compound fracture At the same time it must be recognised that,| 
although the cross-leg position is often well tolerated by patients in middle age, convalescence, ' 
may be prolonged by resulting stiffness of the knee joints and muscle wasting of the limbs 



Fig 4 Fig 5 Fig 6 

Case 1 Cross-leg flap for ulceration of leg due to chronic osteomyelitis The outline is marked out on the 
skin (Fig 4) After raising the flap the donor area is covered by a spht-skm graft (Fig 5) The legs are 
brought together and the flap is sutured to the recipient area after excision of all scar tissue (Fig o) 

Delayed transference of flaps — Delay in transference of the flap is sometimes imperative 
The object of such delay is to encourage hypertrophy of the vessels of the sub-dermal plexus 
and thus improve the nutntion of the flap Available methods include I) complete elevation 
of the flap and simple resuture m its original bed , 2) incomplete elevation of the flap, leaving 
a bndge of tissue at its extremity which is divided after an interval of ten to fourteen daj's 
The first method has little to recommend it If it is safe to raise a flap completely it is sa e 
to transfer it at once The second method is better and it should be adopted if the flap is 
based distaUy, if the patient is physically old or relatively unfit, if there is vascular insufiicienc} 
of the lower limbs, or if the length/base ratio of the flap exceeds 3 2 In elderly 
and those vnth vascular insufficiency, it is vase to arrange postural vascular exercises | 
some time before cutting the flap | 

Indications and contra-indications for cross-leg flaps— Skm grafting by cross- eg 
is mdicated for simple unstable scars of the leg and foot, unstable scars associated^^^ 
chronic osteomyelitis or old compound fractures of the leg and foot, irradiation 
unstable scars of the leg or foot due to burns or frost-bite, trophic ulceration, old xanc 
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ulcers which are adherent to the tibia, painful scarred areas in weight-bearing areas an 
scarred or unstable skin in regions where reconstructive operations are needed such as bone 

grafts, tendon reconstructions or nerve grafts , , -r, + 

Cross-leg flaps are unsuitable in young women, children, and the aged They are unsuitab 
for very smaU lesions They should not be used when " acrobatic ” positions of the hrnbs 
would be necessary, when there is arthritis of the knee or hip joints, or in patients of unstable 
mentality Young women— In young women it is inadvisable from the aesthetic point of view 
\"o use the calf of the sound limb as a donor area because the resulting scar is always visible 
\t IS better to use abdominal pedicles or " indirect flaps ” The aged ot physically oW— These 
patients, especially when their mentality is unstable, do not tolerate the discomfort of an 
Vusual’ position, nor do they easily wthstand the several operations that are needed 
Moreover their joints become stiff, muscles waste, and pressure sores occur It is better, if 
possible, to close the defect by a free skin graft m spite of the deficiences of such grafts 



Fig 7 Fig 8 

Case 2 Unstable scar encircbng the leg eighteen months after injury (Fig 7) Attachment stage of 
cross leg flap is seen in Fig 8 Because of the e-vcessive length/breadth ratio double delay was 

necessary to ensure vitality of the flap 


Children— Yonng children are often distressed by the postural restnctions needed for a 
cross-leg flap Skin deficiencies should be closed by free skin grafts — a method of repair 
that IS more satisfactory m children than m older patients Alternatively a flap may be 
transposed from an adjacent area in the same limb with free graftmg of the secondary defect 
Very small lesions — In small lesions transposition of a full-thickness flap from the same limb, 
ivith free grafting of the secondary defect, should be the method of choice 
Lesions of the knee and hip joints — ^\Vhen there is chronic arthritis of the knee jomt replacement 
of skm by means of a cross-leg flap is contra-indicated because immobihsation, even for three 
Meeks, may cause joint stiffness which is difficult to overcome 

Maintaining the cross-leg position — The required position can be maintained by simple 
drepe bandages, plaster-of-Pans bootees and crfipe bandages, or plaster-of-Pans splints 
Jhcluding the knee joint and thigh Each of these methods has its merit and its indication, 
jiut immobilisation m plaster splints appears to be the method of choice The purpose of 
fixation is to maintain proximitj'^ of the donor and recipient areas, and to minimise strain on 
the flap Bandages alone may not suffice and if they are used special care must be taken to 
prei ent pressure sores betu een the limbs 
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\\hen plaster fixation is to be emploj^ed the splints should be applied the day before 
operation mth the limbs in one of the basic positions The plaster should be applied 
separate!}^ to each limb m such a manner that a sufficient area is left free round the donor 
and recipient regions After operation the two casts are joined together by wooden struts 
fixed by means of plaster bandage If plaster is first applied after the operation is completed, 
when the muscles of the limbs are lacking m tone and the position must be maintained bj 
assistants, great care and attention is needed if harmful tension on the flap is to be avoided, 
and it IS sometimes difficult to secure the most comfortable position m which there is least 
danger of pressure sores The fact that the thigh may be covered by a plaster, applied before 

operation, so that it is no longeij 
! available as a donor site for the 

j free graft needed to cover the 

/ \ area from which the flap is 

/ \ taken, is not a senous objection 

\ The skin of the abdomen is 

\ still available and it has mam 

\ advantages 

i The attachment stage— A 

flap is raised from the donor 
area according to the outline 
that has been marked out Deep 
fascia IS not included vnth the 
flap Unless the subcutaneous 
fat IS very shght the flap is 
thinned The donor area is then 
covered by a split -skin graft, 
and pressure is maintained j 
bj^ overseiving a flavine wool 
dressing It is recommended^ 
that the " bndge ” area of the 
flap should also be lined by 
means of a split -skin graft, or 
by a small direct flap from the 
recipient leg, so that the smallest 
possible area of the flap shall 
remain raw and exposed (Figs 
and 3) The recipient area )S 
excised and all scar tissue is 
removed The flap is then 
apphed to the deficienc}^ and 
it IS sutured to its margins 


Fig 9 



♦ 

\ 


Case 3 Crushed foot r\ith loss of toes Chronic ulceration of a 
transferred flap due to inadequate excision of scar tissue before 
application of the flap (Fig 9) After thorough excision of scar 
tissue a further cross-leg flap has been applied (Fig 10) with a 
satisfactory end-result (Fig 11) 


The area of attachment of the flap should be not less than 60 per cent of its total arw 
In Fig 2 the recipient area extends from X to C The flap XAB covers only the extent X » 
leaving scar tissue over the area DC to be excised later The donor area YE, and the bndge 
area DE, are covered by free skin graft In Fig 3 the deficiency^ XC on the recipient hm 
IS smaller than in Fig 2, and a flap of normal tissue DE can be turned back from the recipienjj 
limb to line the bridge of the flap Each method ensures that infection is minimal, and t atj 


the bndge remains supple and easy to manipulate dunng the detachment stage 


If the bndgej 


IS not grafted it becomes infected, hard, oedematous, and covered by sprouting granu a lo 
Snhires — Vertical mattress and simple evertmg stitches of fine waxed silk are used u 
matenal stronger than this is not required If this technique is followed it is impossi e 
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suture a flap under tension Small anchoring sutures are used to fit the flap snugly into 

cTm'Jihratirnl^^ complications are haemorrhage under the flap , infection 

H»!^Xgfi-^Vlth adequate care this complication can usually be avoided 
IS often venous and due to pressure from a bandage applied tightly round the hm 
proximal to the field of operation If a haematoma forms under the flap, or under the gra 
vcovenng the donor area, the haematoma should be evacuated in the operating theatre and 

(the bleeding point secured 

\riifechon—li the recipient area is a chronic ulcer, slight infection may take place Nevertheles 
'the resistance of cross-leg flaps to infection IS high The presence of B Pyocyaneus,B Proteus 



Fig 12 Fig 13 Fig 14 


Case 4 Chronic ulceration over the front of the ankle after compound fracture with disorganisation 
of ankle joint (Fig 12) Arthrodesis must be deferred until satisfactory skin cover has been 
secured Fig 13 shows the attachment stage of a cross-leg flap The condition shortly after 

detachment of the base is seen in Fig 14 


r B Coll IS not necessanly harmful The potentially dangerous inv aders such as haemolytic 
treptococcus and staphylococcus can be controlled by the use of systemic penicilhn 
Jecwsis of the flap - — Necrosis is usually due to interference with the blood supply of the flap 
-yanosis is often the first indication, most flaps dying in congestion and not in pallor The 
auses of necrosis are a) haematoma forming under the flap, b) bad adjustment of the 
elative positions of the limbs, or inadequate fixation of the limbs, leading to kinking of the 
iridge , c) constnction of the base of the flap due to pressure by bandages or dressings, or 

0 badly placed stitches d) inadequate removal of scar tissue from the recipient area 
Oifficuliits m the attachment stage — Dunng the attachment stage difficulties may anse 
lYmg to the nature of the surface to be covered It is more difficult to cover a concave 
surface than a convex or flat surface Concavity of the recipient area is usually due to loss 
if bone, for example a saucensed cavity m the subcutaneous surface of the tibia In such 

1 case the cavitv may first be filled wath bone chips in order to improve the seating of the 
tap If this method is used certain precautions are necessary 1) sclerosed bone lining the 
-avitv must be removed thoroughly, 2) the flap should be larger than the bone cavuty in 
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Fig 15 


Fig 16 




Fig 19 Fig 20 

Case 5 Persistent ulceration over the heel and front of the anhle .resulting from 
pressure sores in a pnsoner-of-M ar (Figs 15 and 16) Double flaps Mere marked out 
on the opposite calf (Fig 17) Cross-leg flaps Mere applied simultaneously to the two 
areas of skm-loss (Fig 18) Mith a satisfactory result (Figs 19 and 20) 
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order that it may gam sufficient nutrition from around it, 3) the flap must cover the whole 
deficiency so that the operation is “ dosed ", 4) the chips must be of cancellous bone and 
include no cortical bone which might sequestrate 

The detachment stage — The flap must not be divided earlier than three weeks atter its 
attachment The confining bandages or plasters are then removed and the limbs are held in 
position until the base of the flap is severed The line of section depends upon the condition 
under which the flap was attached (Figs 2 and 3) If the conditions are as in Fig 2 the flap is 
divided at B, the scar CD is excised and AB is seated into the deficiency caused after excision 
^f its covering free skin graft If the conditions are as m Fig 3 the part AB is returned to 
the donor hmb and such parts of DE as may be required are returned to the recipient limb 
/After the detachment stage light pressure is applied to the area by encircling crfipe bandages 
Post-operative management—The day after operation, exercises are practised once more 
In older patients some stiffness of the knee joint is usual, but as a rule full movement is 
regained quickly A cr^pe bandage is applied to both lower limbs for four weeks, thus 
preventing oedema Walking is resumed after ten to fourteen days, but direct transmission 
of weight through transferred flaps should be delaj'ed for six to eight weeks, crutches being 
used meanwhile Even after that, transferred flaps that carry weight should be protected by 
sorbo pads until sensation is restored 

Flaps on the feet sometimes show vascular abnormalities such as cyanosis or persistent 
coldness Cross-leg flaps ivith such changes may be divided into 1) flaps applied upon bases 
from which scar tissue has been excised inadequately , 2) flaps applied upon limbs with post- 
traumatic penpheral vascular abnormality , 3) flaps applied to limbs with vascular abnormality 
present before injury If the foot and leg as a whole is warm, and only the flap is cold and 
blue, the cause is inadequate excision of scar tissue before the flap was apphed, and the 
cyanosis and coldness iviU usually disappear when the scar softens If impairment of 
circulation is the result of injury the condition often improves within about two years of 
lujury Lumbar sympathectomy is sometimes of value, particularly in patients who complain 
of burning pain in the region of the ongmal injury Active use of the hmb is helpful m 
jjvercoming disuse atrophy Pre-existing vascular disease should, of course, have been dealt 
ivith before plastic surgery was undertaken 


SUMMARY 

1 After hmb injunes wth loss of skin and subcutaneous tissue, fuIl-thickness skin flaps 
afford the most satisfactory cover It is particularly important to replace unstable and 
scarred skin before attempting bone reconstruction and similar operations 

2 In the leg and foot, fuU-thickness skin cover is conveniently obtained by the cross-leg 
flap technique The blood supply of such flaps is considered and the technique of operation 
IS descnbed Free excision of avascular scar tissue is essential 

3 " Delayed transfer " of the flap is advisable unless conditions are favourable , two methods 
are considered 


4 Immobilisation in plaster is the most satisfactory method of fixation of the hmbs after 
attachment of the flap Muscle exercises are performed throughout the penod of treatment 
in order to minimise joint stiffness and shorten convalescence 

5 The cross-leg flap technique should not usually be used m children, young women, or the 
aged and mentally infirm Contra-indications include arthntis of the knee and hip joints 
because there is danger of joint stiffness 

Vascular complications of cross-leg skin grafting are discussed 

diagrams and 
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THE PATHOLOGY OF 

OSTEOCLASTOMA OR GIANT- CELL TUMOUR OF BONE 


R A Willis, London, England 

From Ihe DeparUiient of Pathology The Royal Cance} Hospital, London 

Changing views as to the nature of this tumour have led to a diverse and confusinj 
terminology — myeloma, myeloid sarcoma, tumeur a my eloplaxes , benign giant-cell tumoui 
osteoclastoma and “ chronic (non-suppurative) hemorrhagic osteomyelitis ” being on/v 
some of the names applied to it Most of these terms are inappropnate and should be discarded 
— mj^eloma and myeloid because the tumours are not derived from any constituent of 
bone-marrow, Nelaton’s tumeiii a myeloplaxes because the tumour giant-cells are certain]}' 
not megakaryoc 3 d:es, and Bame’s " chronic hemorrhagic osteomyelitis ” because its falsit} 
was exposed promptly by Stewart in 1922 Giant-cell tumour is a non-committal and 
satisfactory name, so long as it is not invariably linked, as Bloodgood linked it in 1924, 
■with the adjective benign 

The term “ osteoclastoma ” was first used in Great Britain by Stewart in 1922 and \va<: 
later adopted by most Bntish pathologists There now seems little room for doubt that this 
expresses correctly the histogenesis of the tumour The close similanty between the tumour 
giant-cells and the larger osteoclasts of bone-resorptive lesions, the identity of appearance 
of the tumour tissue ■with that of the masses of mingled fibroblastic and osteoclastic tissue 
in hyperparathyroidism (often ivrongly called osteoclastomata for this very reason), and the 
conspicuous bone-resorptive effect of the tumours, together afford conclusive ewdence of 
the osteoclastic nature of the tumour cells There are still those who, like Jaffe et al (1940), 
object to this \new and prefer the histogenetically neutral name " giant-cell tumour ” Thi^ 
purely descnptive, non-histogenetic name is satisfactory, but m my view the objection 
urged by Jaffe and others against the term osteoclastoma are of little weight 

It must be added that the name osteoclastoma does not necessanly imply specific 
denvation from differentiated osteoclasts, for the osteoclast is not an immutable self 
perpetuating kind of cell The structure and development of bone, both m normal and m 
pathological states, show plainly that the several types of cells concerned in the formation 
and modeUing of bone — chondroblasts, skeletal fibroblasts, osteoblasts and osteoclasts— 
are not distinct invanable species, they are readily interconvertible, even in adults 
In particular, it is clear that osteoblasts and osteoclasts are but functional vanants of ce 5 
of the same type 'When these cells, by virtue of ambient conditions, are functionalh 
concerned in elaborating alkaline phosphatase and laying down new bone, or in acti'O} 
maintaining bone already there, they are osteoblasts , when by virtue of ambient conditions 
thej'^ are concerned in bone resorption, the}'^ are osteoclasts The osteoblast of to-day ma) 
the osteoclast of to-morrow, and vice versa, and this reversal of function probably 
to no more than slight alteration m the nature or quantity of the enzj^es formed b}' 
cells Dawson and Struthers (1923) showed that normal osteoclasts are formed by 
fusion of fusiform or stellate mononucleated cells In bone-resorptive areas it is often 
that many of these are osteoblasts, recentty liberated from their calcified matn\ ^ ^ 
development of osteoclasts by aggregation of smaller cells is reflected in the structure 0 1 

osteoclastoma, which consists of a mixture of large multinucleated and small fusifonn 
potyhedral mononucleated cells Since osteoblasts and osteoclasts are no more than 
functional phases of cells of the one kind, we might conveniently call them all 
formative cells ” An osteoclastoma is a tumour of these cells in which the functiona 
IS osteoclastic rather than osteoblastic 
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Age, sex and site incidence of osteoclastoma — Age — Most large senes of cases, for 
exarnple those of Kolodny (1927) and Christensen (1925), show that about two-thirds of 
these tumours develop before the age of thirty years, the greatest number being in the 
third decade Young children and the elderly are seldom affected, the youngest and the 
oldest patients m Kolodny’s series were aged siv years and sivty-eight years respectively 
Stewart also reported an example from a child six years old Males and females are 

about equally affected, females preponderating slightly (Kolodny 1927, Christensen 1925) 

'^xtc \bout half the tumours arise m bones of the lower limb, and one-quarter in the 

^pper limb With few exceptions they occur at the ends of the bones The commonest 
|ites m order of frequency are the distal end of the femur, proximal end of the tibia, 
mistal end of the radius, proximal end of the humerus, distal end of the ulna, and proximal 
end of the fibula The remaining 25 per cent 
of tumours arise m bones of the head and trunk 
Lord and Stewart (1943) gave special reference 
to osteoclastomata of the skull 

It has been stated by Kolodny (1927), 

Jacobson (1940) and Jaffe (1940), that giant-cell 
tumours often start m, or predominantly involve, 
an epiphysis, and it has even been suggested 
that they should be called epiphysial giant-cell 
tumours This idea, which has ansen for no other 
reason than that the tumours show a staking 
predilection for the ends of long bones, is incorrect 
An osteoclastoma m a young bone mth an 
epiphysis that is not yet fused is situated not in 
the epiphysis but in the metaphysis , the epiphysial 
lyie IS intact, as m the case of the children 
reported by Stewart (1922) and Burlend and 
flames (1924), and m the specimen depicted by 
Martin (1930) which is still preserved in the 
Huntenan Museum of the Royal College of 
Surgeons of England (Fig 1) Even m Kolodny’s 
own account, in which he upheld an epiphysial 
origin, the radiographs depicted in figures 93 and 
98 of his article afford evidence against this 
view Two illustrations of giant-cell tumours by 
Illingworth and Dick (1941 — figures 64 and 65) 
show' that the tumours were situated m the 
metaphyses 

Structure of the osteoclastoma — Young healthy tumours are uniformly red, browm, 
or sometimes pale, they are usually soft and fnable Older tumours are altered by 
fibrosis, C3'st formation, haemorrhage, pigmentation, yellow necrosis or calcification Early 
expansion of the bone tends to be uniform in all directions, but later it may become irregular 
and eccentnc Not infrequently, tumours of the lower end of the femur begin in one or 
other condyle A prevalent impression that the radiographic appearances, and especially 
tjie multilocular or “soap-bubble” appearances, of osteoclastomata are distinctive, is 
r rroneous , similar appearances can be produced by other expanding non-osteogemc tumours 
lUcroscopical slructw e—The. microscopical features of healthy parts of the tumour are 
charactenstic The admixture of fusiform or rounded cells and multinucleated giant cells, 
and the absence of any signs of osteoid or bony differentiation, is unhke that of any other 
bone tumour The giant cells measure up to lOO/x or more in diameter and each possesses many 
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Fig 1 


Specimen of cystic osteoclastoma of tibia 
m a girl aged fourteen j ears showing the 
epiphysis intact except for a small breach 
of the epiphysial cartilage The specimen, 
presented by H A Lediard m 1911 is 
still in the Museum of the Royal College 
of Surgeons of England 
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nuclei, sometimes as many as fifty in a single section (Figs 2 and 3) These nuclei are identical 
mth those of the mononucleated cells, and there are appearances that suggest that giant 
cells are formed b}^ fusion of the mononucleated cells Mitotic figures may be found in small 
numbers in the mononucleated cells, but they are seldom if ever found in the giant cells 
The vasculanty vanes greatly, the vascular channels are thm-walled, and the tumour cells 
abut closel} on them Secondary changes are often conspicuous, including haemorrhages, 
cj'^sts, areas of pigmentation or fibrosis, and accumulations of hpoid-laden foam cells These 
changes give older tumours a vanegated appearance / 

Behaviour of the osteoclastoma — In most osteoclastomas, with charactenstic clinical am 
histological findings, the tumours pursue a benign course, grow slowly, do not transgre*/ 


Fig 2 

Jlicroscopic structure of osteoclastoma sho^^^ng multinucleated giant 
cells and smaller mononucleated fusiform or polyhedral cells (x650) 

the penosteum, do not metastasize, and are curable local removal Nevertheless, as Mas j 
insisted Stewart, incomplete removal is followed b}'- recurrence Moreover, some 
tumours do transgress the bone cortex and penosteum, and invade sunoundmg I 

Lord and Stewart (1943) descnbed an osteoclastoma of the temporal bone which 
external ear and the transverse sinus, and infiltrated the cerebellum There are now 
reports of osteoclastomata that have metastasized to lymph glands, lungs or other 
(WiUis 1934, Korchow 1933, Jaffe ei al 1940) King and Jaffe et al have atteiup e I 
correlate the c 3 do]ogy of the tumours ivith their prognosis i 

Several wmiters have supposed that when a giant-cell tumour runs a malign^ c 
sarcomatous change has supervened in a tumour that formerly was benign ’S 
unwarranted assumption, and it is based on the prevalent but erroneous idea t a a 
separation can be made between “ innocent " and " malignant ” tumours The ru 

bone and joint surged' 
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osteoclastomata, like most other groups of tumoum, show a range of 

and that a few, not initially distinguishable from their hemp fellows invade and metastas e 
This malignant beha^TOur does not presuppose any essential change of growth , it is a property 
t6 1 mho of certain members of the class In some malignant cases, for example those reported 
by Finch and Gleave (1926) and Dyke (1931), the structure of the metastases did not depart 

greatly from that of tumours of benign behaviour . i ^ + 

Chondromatous osteoclastomata— These rare tumours resemble ordinary osteoclastomata 
in the rate of grondh, and the radiographic appearance, but when cut the tissue is 
found to be partly or wholly cartilaginous Codman (1931) described nine such tumours, 
jail in the upper end of the humerus They may occur also in other situations, for example 



Fig 3 


Osteoclastoma giant cells containing more tlian fift}' nuclei in the plane 
of section ( X 650) 


in the tibia (Willis 1948) Microscopically they show areas of giant-cell tissue, identical in 
appearance with that of osteoclastoma, but mixed more or less intimately with cartilaginous 
tissue and wath transitions between the two From their structure it appears that the 
cartilage cells and the cells of the osteoclastomatous areas are the same, diffenng only in the 
presence or absence of a cartilaginous matnx We are thus forced to the conclusion that 
proliferating chondroblasts and osteoclasts are related and mutually interconvertible 
Jaffe and Lichtenstein (1942) deny that this kind of tumour is related to the ordinary 
j;iant-cell tumour, they regarded such tumours as “benign chondroblastomata ” with 
^ ncidental inclusion of giant cells Nevertheless in the case that I have examined, as in 
yCodman s cases, the structure appeared to me to show clearl}^ that a cartilaginous variant of 
genuine osteoclastoma does indeed exist 

Lesions resembling osteoclastoma — Masses of tissue \nth a close structural resemblance 
to osteoclastoma, and often called “ osteoclastoma,” are found in generalised osteitis 
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fibrosa (hyperparathyroidism), and less commonly m locahsed osteitis fibrosa Such masses 
are not true tumours even when they attain large size, as m the case descnbed by Mathen 
and CappeU (1938) They have no power of independent progressive growdh and thei 
disappear when the bone reforms 

The close resemblance of osteoclastoma tissue to masses of osteoclastic tissue in bone 
resorptive lesions is no more surpnsing than the close resemblance of chondroma to normal 
cartilage, or of some osteosarcomas to reparative osteoid tissue At the same time, the verjf 
fact that the tumour tissue can resemble reactionary osteoclastic tissue perfectly, is itself 
good ewdence that the former is indeed osteoclastoma 

“ Myeloid ” epulides should not be grouped mdiscnminately with osteoclastomat^ 
because, again, resemblance does not denote identity In many epulides the giant-celled tissue 
is clearly no more than inflammatory granulation tissue The giant cells are often smaller and 
less regular than those of osteoclastoma , they vary in number, and there is often phagocytic 
inclusion of haemosidenn Most epulides, both “ myeloid ” and fibrous, are granulomas 
thej^ are non-invasive , very often they do not recur even after incomplete removal, and 
sometimes they retrogress spontaneously Rarely, true tumours — osteoclastomata or fibro 
sarcomata — may anse from the jaw or its penosteum, but these should be distinguished 
from the ordinary non-neoplastic epuhs 

Giant-celled tumours of synovial tissues also should be distinguished from osteoclastomata, 
which indeed they seldom resemble The structure of synoviomata is very vanable — ^giant- 
celled fibrous, cartilaginous, bony, mucinous, or mixtures of these The common giant-celled 
tenos\ novioma is often also fibromatous The structure, as well as the situation, of these 
tumours m relation to tendon sheaths and nof tendons, disproves the contention of Geschickter 
and Copeland (1936) that they anse from sesamoid bones 
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TREATMENT OF GIANT-CELL TUMOURS OF BONE 
With a Review of Twenty-five Gases 
T M ^ROSSOR, London, England 

Ftom ihe Radtothoapy Depailmenf, WcsUninster Hospital, London 

Giant-cell tumour of bone is well recognised as a clinical and pathological entity but 
.KuiA^ey of the literature shows that there is much vanation of opinion as to the relative ments 
If treatment by surgical intervention and irradiation In this paper, which includes a review 
of twenty-five cases, an attempt has been made to assess the value of these methods 



Fig 1 


Islacroscopic specimen of benign giant-cell tumour involving the 
epiphysial and juxta-epiphysial region at the lower end of femur 


HISTORICAL NOTE 

Lebert (1845) first described giant cells in medullary tumours, but tumours of this type 
were knoira earlier They were descnbed by Cooper and Travers in 1818 Robin (1850) 
reported benign tumours of bone vnth many giant cells Sir James Paget (1853) introduced 
,^e name “ myeloid tumour ” Nelaton descnbed forty-six cases m 1860 Both Nelaton and 
'Paget believed that the tumours, though usually benign, could recur after removal and 
'flight become mahgnant Gray (1856) thought that the condition was always benign 
Bloodgood (1910, 1912) emphasized the benign nature and recommended that the tumours 
' should be treated conseri^atively , m 1919 he reported forty-seven cases cured by curettage 
and bone grafting, and he proposed the terni “ giant-cell tumour ” Geschickter and Copeland 
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(1930, 1936), reporting 105 cases treated by curettage, said that there was recurrence m 
thirt^f-one cases, sixteen of which were cured after a second or third operation Meyerdine 
(1945) reported forty cases treated by excision and bone grafting \vith excellent results 

The treatment of benign giant-cell tumours by irradiation has been recommended 
increasmgly dunng the last two decades (Herendeen 1924, 1926, 1931, Coley 1927, Kolodnj 
1927, Pfahler and Parrjr 1932, E\ving 1940, Cade 1940, 1941, Cade et al 1947, Coley 1942, 
Slercer 1944, Shorvon 1946) In 1943 Brailsford said that the diagnosis could be established 
by radiography alone, and that biopsy was neither necessary nor desirable , irradiation wa/ 
the treatment of choice, but MandeviUe and Howe (1944) emphasized the need for report] 
of proved cases treated by irradiation alone and said that " until such reports are madi 
Roentgen therapj^ cannot be properly evaluated or considered the treatment of choice foi 
giant-ceU tumours of the long bones ” 

How then is the lesion to be treated ^ Should it be treated by surgery alone or 
irradiation alone ^ Should surgerj^ and irradiation be used together? Should surgery be used 
in some cases and irradiation m others ? 


CASE RECORDS 

Case 1 Female, aged 5 years, under the care of Sir Stanford Cade History — December 1941 
radiographic evidence of recurrence of benign giant-cell tumour of the upper end of the left humenij 
remo\ed bi curettage six months previously On exaimnaiion — Smooth painless swelling of the uppe 
end of the bone movements of the shoulder joint full and painless Treatment — High voltage Xra\' 
tumour dose 1170r The patient is well to date under observation for six jmars, no interruption of bone 
growth at the epiphysis 


Case 2 Male, aged 14 years, under the care of Dr F M Allchin History — 1938 pathological fracture 
of the upper end of the right humerus radiographs showed benign giant-cell tumour, treated by curetla‘’e 
and bone graft sustained a second pathological fracture in November 1944, radiographs showed recurrence 
of the tumour On examination — Smooth, hard tender swelling of the surgical neck of the nght humenib 
Treatment — December 1944, high voltage X-rays tumour dose 2000r in three weeks pain disappeared 
one month later radiographs showed early recalcification which was complete in three months Well a 
free from s\ mptoms to date under obserc'ation for three years 

Case 3 Male, aged 16 years, under the care of Dr F M Allchin History — In 1936, when aged 7 years 
a sjmptomless benign giant-cell tumour of the upper end of the right femur was treated by curettage and 
bone graft well until 1942 when there was recurrence with pain radiographs showed absorption of the 
graft On examination — Wasting of the muscles of the thigh, limitation of movement of the hip joint 
tenderness on palpation Treatment — High voltage X-rays First course June 1942 tumour dose 2000r 
in three weeks pain relieved recalcification noted Second course February 1943 tumour dose 2000r 
in three weeks Third course December 1943 teleradium unit tumour dose 2300r m eight weeks Fourt 
course March 1946 high voltage X-rajs, tumour dose lOOOr in two weeks Has been well since un er 
obserc ation for three y ears 


Case 4 Female, aged 33 years, under the care of Dr F M Allchin History — January 1941 ptO^ | 
and swelling of the left side of the mandible radiographs showed large benign giant-cell tumour o 
bodt and ramus of the mandible, removed by curettage Februarj’’ 1942 recurrence of tumour , 
examination — Firm, smooth tender swelling of the body and angle of the left mandible skin and 
membrane normal Treatment — High voltage X-rays First course February 1943, tumour dose ^ 
in three weeks, radiographs showed recalcification Second course July 1943, tumour dose 
three weeks, pain diminished wnth further calcification Third course, October 1943 teleradium ^ , 

tumour dbse 2100r in three weeks, tumour shrank to half original size July 1947, no e\i en 
recurrence 

Case 5 Female, aged 25 years, under the care of ilr G T IMullally History — April 1944 
of pain m the right thumb first noticed trwo weeks earher while ivnnging clothes On | 

Fusiform swelhng of the thumb metacarpal which was tender firm, and smooth pain on moie 
joints , radiographs show ed expansion and rarefaction of the bone (Fig 2) progressive increase o 
Treatment — Tumour remoi. ed bj’’ curettage histological exammation confirmed the diagnosis o ^ 
tumour, sweUmg soon reappeared in six weeks it reached the size of a small orange High c 

first course, June 1945, tumour dose 1894r in two weeks subsequent shrinkage of lesion an e 
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recalcification Second course October 1945 tumour dose 876r m one neck Tlurd course, January 
1946 tumour dose 1460r in tno neeks considerable regression Still swelling of the thumb and litt c 
mo% ement but no pain the lesion appears to be quiescent 

Case 6 Female, aged 45 years, under the care of Sir Stanford Cade i/«/ory--November 1938, pam 
in the right hip of increasing severity, September 1939, snelhng in the region of the right buttock November 
1939 excision of benign giant-cell tumour, diagnosis confirmed histologically On examination Large, 
smooth slightly tender tumour of the right ischium reaching the inguinal ligament above and the lesser 
trochanter belon skin over the tumour normal, all movements of the hip joint limited Ttcalment— 
first course March 1940, high voltage X-rays, tumour dose 620r in one week Second course, April 1940 

Leradium unit tumour dose 4429r in five ^^eeks pain progressively less, radiographs showed shrinkage 
I nd recalcification sinus persisted for several months but closed by August 1 94 1 Has remained well to date , 
finder observation for eight years 

Case 7 Male, aged 14 years, under the care of Dr F M Allchin History— 1945. pathological fracture 
of the right humerus On examination — Smooth tender swelling of the upper end of the humerus skin 

over the tumour normal, movements of the limb full and 
painless radiographs showed giant-cell tumour of the 
upper end of the right humerus T reatment — High voltage 
X-rays First course November 1943, tumour dose 
1400r in four weeks symptoms reheved January 1944 
radiographs showed considerable recalcification Second 
course. May 1944, tumour dose 1400r in two weeks 
April 1945 radiographs showed increasing calcification 
Patient remained well until August 1947 when he died 
from poliomyelitis 

Case 8 Female, aged 56 years, under the care of 
Dr F M Allchm History — 1944 pain and swelling of 
the left side of the jaw of several months’ duration 
On examination — Firm smooth tender swelling of the 
left lower jaw radiographs showed a benign giant-cell 
tumour of the body and ramus of the mandible 
Tieatment — ^Teleradium unit first course January 1944 
tumour dose 2400r in three weeks marked shrinkage 
of tumour pain diminished Second course July 1944 
tumour dose 2400r m two weeks One month later pain 
gone radiographs showed recalcification of the trans- 
lucent area Well to present time , under observation for 
four years 

Case 9 Male, aged 37 years, under the care of Dr F M 
Allchm History — 1941, increasing pain and difficulty 
in movement of the left knee On examination — Hard 
tender swelhng fixed to bone at the upper end of the 
left tibia , skin over tumour normal radiographs showed 
benign giant-cell tumour Treatment — High voltage 

X-rajs, first course October 1941 tumour dose 2640r m two weeks pain but little relieved Second 
course February 1942 tumour dose 2850r in two weeks some recalcification but pain persisted Third 
course, March 1943 tumour dose 2160r in three weeks pain reheved but still present recalcification 
increasing Fourth course January 1944 teleradium unit tumour dose 2331r in two weeks After the 
last course there was considerable relief radiographs showed marked increase of calcification but never 
complete November 1947 severe pain recurred there was fluid in the joint radiographs showed 
articular cartilage ruptured amputation advised 

Case 10 Male, aged 32 years, under the care of Sir Stanford Cade History— \945 pain m the left 
cjieek one month after injury to the maxilla radiographs show ed benign giant-cell tumour of left maxillary 
,rntrum rirn/mcn/— Curettage followed by high xoltage X-rays tumour dose 1800r in four weeks, no 
recurrence Radiographs now show consolidation of the maxilla the antrum is clear, well to date under 
ODseT\ ation for three \ ears * 

Case 11 Female, aged 19 years, under the care of Dr F M Allchm Htsfory— 1940 complained of 
pain in back tuberculous disease of the spine suspected On examination— \la.Y 1941 fullness m the right 



Fig 2 

Case 5 Radiograph of benign giant-cell tumour 
of the metacarpal of the right thumb The thin 
bone shell is absent m places 
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lorn at the le\el of the third lumbar vertebra, a mass could be felt, surface of the tumour smooth faed 
to deep structures, firm and slightly tender, no hmitation of movement of the lumbar spme radiographs 
shoi\ ed giant-cell tumour of the right side of the body and transverse process of the fourth lumbar \ ertebra 
Tieatment — High \oltage X-rays First course, June 1941 , tumour dose 2000r m five weeks August 1941 
radiographs shoved shrinkage of tumour and recalcification Second course, Februar}’^ 1942 tumour dow 
1250r m four weeks further recalcification Third course, November 1942, tumour dose 1250r m four 
weeks Patient has remamed well and free from symptoms to date tumour calcified 


Case 12 Female, aged 41 years, under the care of Dr S P Meadows History — September 1943 
progressive weakness of both legs incontmence of unne and faeces, pam in left leg for five months Or 
exaimnation — Large cystic tumour palpable over sacrum, easilj^ felt by rectal evammation Wasting anq 
weakness of ham-stnngs, calves and anterior tibial muscles, ankle jerks absent, knee jerks present! 
sensory loss o\er the areas supphed bj' S 1, 2 3, 4 albumen m unne but no Bence Jones protein radicr 
graphs showed complete destruction of the sacrum with no new bone formation Treatment — October 
1943 teleradium unit tumour dose 31 35r in three w’eeks 


no significant improvement . general condition detenorated 
rapidl^’^ , died three w eeks later Autopsy show ed that death 
was due to pyelonephntis and oedema of the lungs no 
metastases 

Case 13 Female, aged 34 years, under the care of 
Dr F M Allchm History — October 1944 pain left arm 
after mjuiy^ radiographs showed pathological fracture of 
the radius through a benign giant-cell tumour, treated by 
high loltage X-rays elsewhere On examination — ^Maj' 
1946 sweUmg upper end of radius wath limitation of 
elbow movements skin over the tumour normal 
Treatment — ^May 1946, high voltage X-rays, tumour dose 
1 540r in tw o w eeks pam reheved but recalcification slow 
Januarj 1948 movements almost normal radiographs 
showed little endence of reossification, but pain has 
disappeared and the hmb can be used without discomfort 

Case 14 Male, aged 18 years, under the care of Sir 
Stanford Cade History — June 1947 while boxing felt pain 
in the left arm On examination — Smooth, painless 
swellmg at the upper end of the radius radiographs 
showed benign giant-cell tumour (Fig 3) Treatment — 
High roltage X-raj's tumour dose 2044r m two weeks 
January' 1948 pam reheved, increasing calcification 

Case 15 Female, aged 15 years, under the care of Dr F M 
Allchm History — 1945 fracture left arm after a fall Further 
fracture September 1947 from trivial violence radiographs 
showed pathological fracture through benign giant-cell 
tumour of the upper end of the left humerus Treatment — 
High ^ oltage X-ra^ s tumour dose 2044r in two weeks no 



Fig 3 

fypical appearances of benign giant^ell 
:umour at the upper end of the ra 
ihow mg expanded cystic area surroundeO } 
chpll Tr:it,pnlllatlOn IS alSO SCC 


pam fracture heahng, recalcification progressmg rapidly 

Case 16 Male, aged 36 years, under the care of Sir Stanford Cade History — Increasing pain m 
right knee for six months On examination — April 1944, smooth, tender tumour of the medial 
condjle, radiographs showed giant-cell tumour Treatment — High voltage X-raj'S tumour dose 
in fi\e weeks regression of tumour recalcification of translucent area Symptomless to date, 
obseri’-ation for four i ears 

Case 17 Male, aged 39 years, under the care of Sir Stanford Cade History — September 
of the surgical neck of the right humerus due to a fall from a bicycle previously the 
persistentlj pamful On examination — August 1944 tender sw elhng of the upper end of the ngh 

moNcments of the joint painful and limited radiographic appearances tj^ical of benign giant-ce * 
Tieatment — High roltage X-rars tumour dose 1980r in three weeks September 1944, good reca c 
of bone, sjTnptomless to date, under observation for three years 

Case 18 Male, aged 27 years, under the care of Sir Stanford Cade History Increasing pt 

left hip for two 5 ears after injurv^ On examination — October 1943, pam and hmitation o mo j 
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left hip smooth, tender tumour upper end of left femur, radiographic appearances typical of benign 
eiant-ceU tumour TicnbiieiK— High voltage X-rays First course November 1943 tumour dose 2000r 
in four weeks Second course, May 1944, tumour dose 2I78r in four weeks, regression of tumour, 
recalcification of bone Symptomless to present time, under observation for four years 


Case 19 Male, aged 13 years, under the care of Dr F M Allchm History Increasing pain in the 
right shoulder for three months On examniation — November 1944, smooth, tender swelling of the upper 
end of the right humerus, movements of the joint limited, radiographic appearances typical of benign 
mant cell tumour wth pathological fracture Treatment— High voltage X-rays, tumour dose 1444r in 
hhree weeks regression of tumour, recalcification of translucent area, pain relieved Well to date, under 
(observation for three years 


/Case 20 Male, aged 33 years, under the care of Sir Stanford Cade History — November 1943, 
increasing pain in the left hip for one year On exammaiion—K\\ movements of the joint limited, slightly 
tender, smooth tumour at upper end of the left femur, radiographs shoued benign giant-cell tumour 

Treatment February 1944, high voltage X-rays, tumour dose ISOOr in five weeks, pain disappeared and 

movements of the joint became normal little evidence of recalcification , pain recurred after eight months 
Second course, November 1944 tumour dose ISOOr in four weeks, pain relieved, regression of tumour, 
recalcification in translucent area Still slight pain calcification not complete, able to carry on sedentarj^ 
occupation without discomfort 


Case 21 Male, aged 33 years, under the care of Dr F M Allchm History — October 1941, injury to 
the right knee which became swollen and painful swelling gradually increased On examination — ^Firm, 
tender swelling of the upper end of the tibia skin over the tumour normal, radiographs showed benign 
giant-cell tumour Treatment — Teleradium unit first course November 1943, tumour dose 2950r in 
three weeks tumour became smaller and pain was relieved, but radiographs showed little evidence of 
recalcification Second course, May 1944 , tumour dose 2450r in four weeks, one month later recalcification 
progressing rapidly Patient is well all movements of the knee full and painless, under observation for 
four years 


Case 22 Female, aged 36 years, under the care of Sir Stanford Cade History — 1936 " felt something 
snap ' in the nght hip, and subsequently noticed discomfort and swelling of gluteal region On 
\xamtnaiton — Firm tender swelling over the medial and upper aspects of the nght thigh skin over the 
^tumour normal movements of the hip joint painful and limited, radiographs showed benign giant-cell 
'/tumour of the nght pubis and ischium Biopsy — Benign giant-cell tumour Treatment — June 1938, 
/teleradium unit, tumour dose 3255r November 1938 considerable regression of tumour recalcification 
proceeding rapidly January 1939, hip movements normal patient symptomless to date, under observation 
for ten years This case has been reported previously (Nissen 1939) 


Case 23 Female, aged 17 years, under the care of Dr F hi Allchm History — Fell on ice rink 
September 1942, some weeks later increasing pain m the nght hip On examination — July 1943 large 
soft tumour with rounded edges attached to the nght ilium skin over the tumour normal, movements 
of the hip joint normal radiographs showed a giant-cell tumour involving right ilium Biopsy confirmed 
the diagnosis Treatment — First course, August 1943 high voltage X-rays, tumour dose 2300r in five 
weeks, one month later tumour smaller the tumour continued to shrink, but radiographs showed little 
evidence of recalcification Second course January 1944 teleradium unit, tumour dose 3240r m three 
weeks, tumour became smaller, edges more definite, the treatment caused temporary amenorrhoea Patient 
well and sy'mptomless to date under observation for five years 


Case 24 Male, aged 22 years, under the care of Mr G H McNab History — September 1941 swelling 
of the left lower jaw of SIX months duration On examination — Hard smooth painless tumour attached 
to the body of the mandible leftside palpable from within the mouth fixed to bone, radiographs showed 
benign giant-cell tumour subsequently confirmed histologically Treatment— High voltage X-rays 
tumour dose ISOOr pre-operatn ely , tumour removed by curettage Symptomless to date under observation 
se\ en y ears 


Case 25 Male, aged 39 years, under the care of Sir Stanford Cade /fw/’ory— September 1942 pam 
fm the left knee for one tear swelling for one month On examination— Movements of the joint painful 
smooth, tender swelling of the head of the left fibula radiographic appearances tjqiical of benign gmnt-cell 
tumour Treatment— High i oltage X-ray s First course, October 1942 tumour dose 2600r in five w eeks 
Sc^oud course \pnl 1943 tumour dose 2135r m four weeks pain reheved regression of tumour 
recalcification of translucent area Sy mptomless to date under obsen ation for four years 
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CLINICAL FEATURES 

Inctde^ice-^Bemgn giant-cell tumour of bone, although not common, is no means rare 
it accounts for 20 per cent of aU bone tumours (Cade et al 1947) The Amencan Registn 
of Bone Sarcoma (Kolodny 1927) recorded one giant-cell tumour for every two sarcomata— 
an incidence higher than that of most other records 

Sex and Age — Of the cases reported in this paper fourteen were males and eleven females, | 
and other recorded senes show an almost equal sex incidence The condition may occur at 
any age but the greatest frequency is between the ages of twent}^-five and thirty years, theJ 
peak age being about one decade higher than that of osteogenic sarcoma and Einng’s tumour!' 
The youngest patient in this series was a girl of six years , and the oldest was a woman 
fifty-six years One case has been reported in an > 

infant aged four months (Proffitt and Wyatt 1946) 

Site — Any bone in the skeleton may be involved 
The tumour usually occurs in long bones and the 
site of election is the epiphysis or juxta-epiphysial 
region (Fig 4) It has been estimated that bones of 
the lower extremity are involved in 56 per cent of 
cases (Kolodn}^ 1927), but the humerus, pelvic 
bones and scapula ma}’’ also be affected The lower 
end of the radius, and the short bones of the hands 
and feet, though infrequent sites for osteogenic 
sarcoma, are not uncommoni}'’ involved In this 
senes there was one tumour of the transverse process 
and body of the fourth lumbar vertebra, and one 
of the sacrum The disease is not uncommon m 
the jaw and has been descnbed in the skull (Giffin 
and Love 1945) Benign giant-ceU tumours of 
sesamoid bones have been reported by FaJtin (1924), 

King and Tovme (1929), and Shorvon (1946) 

Symptoms and Signs — There is often a history of 
injur}'^ and this was given in eleven of the twent);^- 
five cases here reported, but little reliance should 
be placed on this because eVer}'^ patient, no matter 
what his ailment, has little difficulty in recalhng 
antecedent injur}^ Pam is the earliest manifestation 
It may first occur after injury which, though tnvial, 
causes pathological fracture , and pathological 
fracture is often the first manifestation (Cases 2, 

7, 15) Evidence of a tumour may not anse for 

several months It maj'’ then be possible to feel a rounded globular swelling vath a s arp 
trough between it and the uninvolved shaft, m marked contrast inth the more fusi o 
shape of an osteogemc sarcoma Tenderness is much less pronounced than in , 

\\dien the tumour is large and the overlying bone is thin " egg-shell ” crackling maj 
recognised A bruit is sometimes audible 

Radiographic appearances — In t3q3ical cases the radiographic appearances are charac 
The epiphysial or juxta-epiphj'-sial region is expanded by a destructive bone lesion 
centre of the bone, or less commonly on one side The expanded cystic area is 
by a t hin cortical shell, usuallj'^ continuous but sometimes broken Articular 
resists mvasion and the joint is seldom involved A thin area of sclerosed 
develops beneath the articular cartilage The margin 
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Fig 4 

Diagram illustrating the sites of 
election of osteoclastoma of bone 


of the tumour is demarca 


ucvtiujjo — — o- u chaft extension 

clearly b}^ a sharp semi-circuIar line which contrasts sharply tvith the irregular 
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f osteogenic sarcoma, simple bone cysts and the cysts of osteitis fibrosa Bone trabeculae 
roiect from the penphery into the translucent area, giving rise to a multilocular cystic 
ppearance In contrast with osteogenic sarcoma there remains no vestige of the old bone 
tructure Codman’s reactive triangle and the sun-ray spicules of osteogenic sarcoma are 
lever seen 

Itfferenhal (fmgiiosis— Biopsy may not be essential when radiographic appearances are typical, 
mt It IS sometimes difficult to differentiate giant-cell tumour from an osteolytic osteogenic 
Ircoma or from metastatic carcinoma with a silent primary lesion Histological examination 
/then imperative Biopsy is usually simple and safe, and punch biopsy is often sufficient 
;)!:her bone conditions may also cause difficulty The radiographic appearances of one type 
if solitary plasmocytoma may closely resemble those of giant-cell tumour (Lumb and Prossor 
.948, Cutler et al 1936, Gootmck 1945, Paul and Pohle 1&40) Simple bone cysts generally 
iccur m the metaphysis, and at an earlier age than benign giant-cell tumours, and as growth 
)roceeds> they become displaced dowm the shaft, there is no trabeculation and the cyst 
ixtends to some extent along the medulla, in contra-distinction to the sharply cut-off 
ippearance of the giant-cell tumour Single chondromata occur in the centre of the shaft 
)f the short bones, they are more spherical than giant-cell tumours and, unlike them, are 
iurrounded by sclerosed bone , and they are often multiple, whereas the giant-cell tumour is 
dways sohtary In certain types of osteitis fibrosa the cysts are also multiple and there is 
osteoporosis of the compact bone with changes in the blood chemistry 

Morbid anatomy and histological appearance — ^The tumours are soft, and red or red-brown m 
colour, resembling vascular granulation tissue in the midst of which there are often cysts 
filled unth old blood, fat and bone debns New bone trabeculae traverse the tumour in many 
directions from the penphery Cancellous tissue is destroyed with attenuation and expansion 
of the cortex Articular cartilage is seldom penetrated The line of demarcation from the 
ntirmal shaft of the bone is sharp and clearly defined The penosteum long remains intact 
ai^d lays down a layer of new bone as it expands, occasionally it ruptures and permits 
extension of the tumour into surrounding tissues The histological appearances have been 
descnbed clearly by Stewart (1922), Harvey et al (1940), Ewing (1940), and WiUis (1948) 


TREATMENT 

Benign giant-cell tumours can be cured with greatest speed and certainty by excision, 
and there can be little doubt that this is the treatment of choice m such sites as the head of 
the fibula, lower end of the ulna, nbs, clavicle and patella Excision may also be indicated 
m other regions where loss of function can be repaired by reconstructive operations But 
surgical treatment is often made difficult by the proximity of these tumours to joints, and 
less radical surgical procedures such as curettage and filling of the cavity with bone chips 
hai e been used widely Meyerdmg (1945) reported forty cases treated in this way, with good 
results in all but two Nevertheless, curettage is followed by local recurrence in a high 
proportion of cases and Kolodny estimated the recurrence rate after curettage to be as high 
as 20 per cent -4:^es_l-to 5 in this senes are examples - Some surgeons have advocated 
swabbing the bone cavity with pure phenol, or Zenker’s solution, but in general this has 
been abandoned because it may lead to sepsis, necrosis or secondary haemorrhage 
^ j After careful survey of the cases now reported, and others reported in the literature, it 
t' the belief of this author that irradiation ajgnejs the tre atment to be preferred Recurrence 
a/ter irradiation is unusual If it is earned out carefully the nsk of haemorrhage, necrosis 
and sepsis is negligible Indeed, the only cnticism that may be leveUed agamst treatment 
\ irradiation is the time required for healing and consolidation of the bone which may be 
as much as eighteen months 
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Treatment of 7 ecurrence after cwettage—lt is believed some clinicians that recurrence after 
curettage does not respond well to irradiation Kolodn}^ states “ If curettage has been 
chosen and done, it should be done repeatedl}!' if recurrence takes place, and if necessan 
amputation should be considered rather than a change to irradiation ” Case 5 reported in 
this senes is certainly not a good result But although irradiation after curettage ma^ not 
give such gratif 5 ung results as irradiation alone there is probably no justification for so 
extreme a mew Cases 1 to 5, aU of which showed recurrences after curettage, are examples 0 ! 
good response On the other hand it should be recognised that post-operative irradiati " 
maj^ hinder new bone formation 


The effect of ir}adiatton — The energy absorbed from gamma rays of the teleradium unit,^ 
from high \mltage X-raj'^s, can destro}'^ the benign giant-ceU tumour vith progressive lessening 
of pain At the same time new bone is laid dowm, and, although it may be slow and take up 
to eighteen months, recalcification of translucent areas can be seen in the radiograph 
If irradiation is delivered too quicklj , or if too great a dose is given, the tumour at 
first increases in size, the alread}^ thin shell of bone becomes still thinner The skin 01 er 
the tumour becomes red, oedematous, hot and tender In general, the appearances are 
those of accelerated grovdh, or of malignant change in the tumour Attention has been 
drawn to these phenomena bj^ manjr authonties (Brailsford 1943, Kolodny 102/, 
Jansson 1944) They may be avoided if an appropnate dose of irradiation is given and if ft 
rate of dosage is controlled carefully 


Technique of irradiation- — In this senes both gamma rajs from teleradium and high loltage \rau 
Mere used The response Mas equallj satisfactorj Tmo opposing skin ports Mere emplojed and the do 
deh\ ered to the tumour in one course seldom exceeded 2500r X-raj s m ere generated at 200 k\ and 
20 ma and filtered b\ 1 5 mm Cu - 1 - 1 0 mm \l with a F S D of 50 cm In the first course a daili 
skin dose of 200r and a tumour dose of 90r Meregnen the dose rate bemg 34r per minute The ai era"' 
duration of treatment Mas four Meeks and the total tumour dose recommended is 2000r (except in tb 
case of children Mhere the tumour dose should not exceed ]200r ) 4 second similar treatment is gnf 

after six months and, Mhen necessary a third after eighteen months In cases treated b) teleradiJ 
the estminster Hospital 4-gram unit Mas emplojed Mith tMO opposing 63 64 sq cm skin ports OH 
daih treatment of fiftj' mmutes Mas gnen for tnenti dajs each port being used on alternate dais J) 
this Mai 245r Mere deliiered to the tumour eien forti -eight hours Thus, in tnentj' dajs the tumour 
receii ed 2450r 


SUMMARY 

1 Twentj -fit e cases of benign giant-cell tumour of bone, treated at Westminder 
Hospital, London, are reported 

2 The diagnosis can often be made on clinical and radiographic grounds alone but biop ' j 
IS sometimes necessary and seldom, if ever, contra-indicated 

3 Some cases may best be treated by excision, but m general irradiation is the treatmen 
of choice 

4 Details of treatment bj^ irradiation are given - 


]\I}' thanks are due to the honoraij' staff of Westminster Hospital for permission to 
records to Dr Peter Hansell of the Photographic Department and especiallj' to Sir o ^ .„, 5 tanc' 

and Dr F kl Allchin for constant help and advice Part of this Mork has been done Mith 
of a grant to the Westminster Hospital from the British Empire Cancer Campaign 
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OSTEOCLASTOMA . 

A Study of Thirty-eight Gases 


B 'W WiNDEYER and P B Woodyatt, London 


From the Meyerstetn Institute of Radiothei apy , Middlesex Hospital, London England 

In this paper thirty-eight cases of osteoclastoma are reviewed The patients wen 
treated in the Middlesex Hospital between 1929 and 1948, and the Mount Vernon Hospita 
between 1942 and 1948 Six other patients, with tumours that ivere thought to hi 
osteoclastomata, ivere also treated but they have been excluded because there is doubt as t^ 
the accuracy of the diagnosis In thirty-four of the thirty-eight cases now reported, there was 
histological confirmation, and in four cases the history, chnical features, radiographic 
appearances, and subsequent course, leave no doubt that the diagnosis was correct 

Certain problems m the diagnosis, treatment, and clinical progress of these cases will 
be considered, particularly ivith regard to the development of mahgnant changes and 
metastases These problems have often been discussed and many diverse views have been 
expressed, analysis of this senes, added to observations from other centres, may help to 
clanfy disputed features in the life history of this tumour and give more definite indication 
the treatment that should be advised 

Sex, age and site — There were fifteen males and twenty-three females The youngest patient 
was aged 8 years and the oldest 62 years Twenty of the thirty-eight cases occurred in the 

second or third decade The lower limb 
was involved m nineteen (50 per cent) 
and in just over half of them the tumour 
was situated near the knee joint femur, 
upper end 5, femur, Ic ver end 4, tibia, 
upper end 5, tibia, lower end 3, 
upper end 1, patella, 1 The case ip 
which the patella was involved ha^| 
already been reported by Shorvon (1946) 
The upper limb was involved m six cases 
humerus, upper end 5, radius, lower 
end 1 Other tumours were in the 
vertebrae 5, sacrum 4, mandible 
scapula 1, ischium 1 

Relationship of injury to osteoclastoma — It has often been said that there is close association 
between injury and the development of osteoclastoma, and for this reason a careful stu^i 
was made of the chnical histones in an attempt to find the number of patients m whom ^ ^ 
development of such a tumour was preceded by injury In seven, there was evidence o^^^ 
bloiv causing pain and bruising and, after some months, pain and swelling at the same 
which led to the diagnosis of osteoclastoma In four, there was a less definite history of a a 
or strain some months before the onset of symptoms In the other twenty-seven pa 
there was no histor}^ of preceding injury although two were admitted to hospital after mm 
mjunes which caused pathological fracture in a pre-existing but undiagnosed osteoc as o 



Fig 1 

Age incidence of osteoclastoma of bone 


DIAGNOSIS BY RADIOGRAPHY AND BIOPSY I 

Much has been wuitten as to the value and limitations of radiographic examinati^ J 
diagnosis It has been said that the radiographic appearances may be so 
estabhsh the diagnosis vith certainty Brailsford (1943) stated that radiographic examm 
together mth the histor^i and clinical features, was sufficient and that biopsy ^ ^ a 

unnecessary but even misleading and harmful It is perhaps true that when t e esi 
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Fig 3 

Radiographic appearances of tj pical osteoclastoma 

slo\\lj growing and tjrpicalty expanded and trabeculated tumour, situated at the end of a 
long bone such as that in Figure 3, radiological wuthout histological examination may be 
''Ufficient but m cases such as those to ivhich attention w'as first drawm by Kirklin and 
^'oore (lfil2) wuth rapid growdh, and no evidence of trabeculation or expansion of the cortex, 
|nd m which the tumour occupies an unusual site, radiographic examination alone is not 
sufficient to ensure accurac}'^ of diagnosis 

CasL<t diili atypical radiographic appeal aucts — In this senes there were many cases with 
at\ pical radiographic appearances which ga\e nse to difficult! m interpretation Some of 
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these unusual features are illustrated in five cases, aU of which proved to be osteoclastomata 
confirmed b}'' histological examination 

Figure 4 shows a small osteoclastoma m the neck of the left femur of a woman aged forti 
nine years A cj^st had been removed from the nght breast five months before she came to 
hospital complaining of severe pain in the left groin Clinical and radiographic examination 
suggested that the lesion might be a metastasis After biopsy, the diagnosis of osteoclastoma 
M as established 



Fig 4 

Atypical osteoclastoma in the neck of the left femur in a woman from 
ivhom a cyst of the breast had been excised Radiographic appearances 
suggested that the lesion might be a metastasis 


Figures 5 and 6 show an extensive tumour involving the upper end of the right 
acetabulum and adjacent part of the ilium, superior ramus of the pubis, and part o 
ischium The patient was a woman, aged twenty-six years, who gave a fifteen nio 
history of pain m the hip joint of gradual onset She had been treated by short wave diat enn^ 
and traction on the limb for fifty weeks > This lesion, which apparently started in the upp^^ 
end of the femur, crossed the joint space to involve the bones of the pelvis a 
that is contrary^ to generally accepted views as to the spread of osteoclastoma but v 
might be explained by the bndge of the hgamentum teres Such spread across a jom | 
also be seen in osteoclastomata of the sacrum which involve the ilium I 

Figures 7-9 show an osteoclastoma of the lower end of the left femur with 
fracture m a woman aged fifty-four years Raising of penosteum at the margin ° 
gave an appearance that resembled that of osteogenic sarcoma Similar cases o os 
associated vith penosteal elevation were descnbed by Hilton (1945) 
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Fig 7 Fig 8 Fig 9 


Osteoclastoma ivith pathological fracture into the knee joint periosteal reaction is seen (Fig 7) On'" 
month after deep X-ray treatment there nas increased decalcification (Fig 8) Sixteen months niter 
treatment the tumour is smaller the fracture is healed and there is sclerosis of the bone (Fig 9) 



Fig 10 Fig 11 

Osteoclastoma of the upper end of the Secondarj^ deposit of 

tibia Muth invoh ement of the knee of the rectum in the upper en 

joint tibia 
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Figure 10 shows an osteoclastoma m the provimal end of the right tibia of a man aged 
durty-eight years There was a si\ months’ history of gradual onset of pain The knee was 
swollen and tender, there was local increase of temperature, oedema of subcutaneous tissues 
md limitation of movement Radiographs showed that the tumour had broken through the 
irticular cartilage as well as the cortex of the bone 

Twnoias reseinbkng osteoclasioma—ln addition to these patients, m whom the radiographic 
appearances of osteoclastomata were atypical, there were others with tumours winch proved 
aot to be osteoclastomata although the radiographic resemblances were very close Figure 1 1 
shows a tumour of the upper end of the tibia m a patient aged si\ty-four years In March 
IMS, after knocking his nght leg, there was bruising and pain , the limb swelled and pain 
ificreased In July 1948 he was referred to Mount Vernon Hospital Dnil biops} showed 
that the lesion was an adenocarcinoma of the tibia, he was found to have an inoperable 
carcinoma of the rectum 



Fig 12 

Plasmocytoma of the pubis 



h igure 12 shows a destructive, expanding bone lesion of the left pubis The patient gave 
a history of injury twelve months before the onset of symptoms Three weeks before the 
radiograph was taken he complained of pain m the left thigh and knee The history and 
radiographic findings were consistent mth the diagnosis of osteoclastoma except that the 

u as conUrmed by sternal marrow puncture 


I HISTOLOGICAL EXAMINATION BY BIOPSY 

I I , In tlm senes of tlurty-eight cases, histological venfication of the diagnosis ivas secured 

'ttir'd i? r ‘“'y *’“*» *«!“«• by X-ray therapy ™thL biopsy because 

c mical and radiographic features M-ere typical Analysis shoiis that histoIogMl reports 

_ the basis of biopsy nere accurate and reliable The similanty of the histological pirture 
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of osteoclastoma with that of osteitis fibrosa is unlikely to give rise to erroneous diagnosis 
if the clinical as well as the radiographic features are taken into consideration 

Drill biopsy ivas carried out only m a small number of cases because it was thought 
that It might not be reliable and a representative part of tumour might not be obtained 
In fact, howei er, reliable results w^ere secured m those cases in which it was used Incisional 
biopsy was performed in most cases In some, this consisted of the removal of a small 
piece of tissue from the margin of the tumour In others a large w'edge of tumour tissue 
w'as remo\ ed It has been found how'ever, that all the information obtainable from a large 
'piece of tumour tissue can be obtained equally w^ell from a small piece, and the first method 
^is free from some of the disadvantages of the second When wide removal was made there 
were some cases of breaking doum of the wound, infection of the cavity and the development 
of a sinus 


TREATMENT AND RESULTS 

Surgical treatment— Nineteen patients w'ere treated surgically, nine without post- 
operative X-ray treatment and ten with Amputation w'as performed in tw'o of these one 
with osteoclastoma of the low^er end of the femur is w^ell eighteen years after amputation 
through the thigh, the other died three years after mterscapulo-humeral amputation with 
metastases in the lungs 

Tw'O patients W'ere treated by local excision One, previously reported by Shorvon (1946), 
is well tw'o 5 ^ears after excision of the patella The other had excision of a tumour of the 
low'er end of the radius with replacement by the upper end of the fibula and arthrodesis of 
the wmst ]oint, there w'as recurrence after four years which was treated by X-ray therapj , 
three years later, the patient is well 

Fi\e patients were treated by curettage Three are still well fourteen, nine, and eight 
Vears after operation respectively One, who had a tumour of the upper end of the humerus, 

■ 'developed a recurrence W'hich w^as treated by irradiation After this he worked for six years 
Jas a labourer, then there w^as further recurrence The limb w'as amputated because it was 
thought that malignant change had occurred Three years after amputation he is w^ell One 
patient der eloped recurrence of an osteoclastoma of the upper end of the humerus eighteen 
months after curettage and was treated by X-ray therapy, he died twm years later from 
metastases in the lungs 

Surgical treatment with post-operative X-ray treatment — Ten patients were treated 
surgically w'lth post-operative radiotherapy In one, excision of a tumour of the upper end of 
the fibula treated after operation by X-rays, is well fourteen years later The others had 
incomplete remoiml or curettage wi+h post-operative radiation Three have been lost from 
follow-up, one and tw'o years after treatment, w^hen they w^ere apparently w^ell Four are still 
well ft\e to ten years after treatment Of the other two patients, one, rvith a tumour of 
the lower end of the femur, developed recurrence wuth extension into the knee joint, it w'as 
excised and the patient died from post-operative pulmonary embolism In the other there 
was recurrence of a tumour of the upper end of the tibia, malignant change was diagnosed, 
the limb w as amputated through the thigh but the patient died 

Treatment by radiotherapy alone— Nineteen patients were treated by radiotherapy alone 
three w ere treated by interstitial radium or radon , sixteen were treated by X-ray therapy, wuth 
I 'rehmmarr biopsj^ in tw eh e One, wath an osteoclastoma of the upper end of the femur 
( treated b\ incomplete remor al and insertion of radium tubes, is free from recurrence eighteen 
r ear^ later but still has a discharging sinus One patient with a tumour of the scapula, treated 

radium needle implantation with surface radium application, is free from rerarrence 
SCI enteen r ears after treatment but has marked scamng and telangiectasis of the skin One 

a or 31 B, \o 2 1940 



B W WINDEYER AND P B WOODYATT 






1 ^* 5 ^ 




Fig 15 

Case 1 Osteoclastoma of the sacrum, invading the ilium, previously treated b\ 
the insertion of radon seeds but iMth an abscess and sinus formation 


b w 




Case 1 The abscess vas drained and fifty-eight radon seeds were removed three 

gi\en by a one gramme teleradium unit More radon seeds were discharged until ggii 

remained The vound healed except for one sinus The patient now plays badminton ej 

recreations and leads a normal life 
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patient, who had been treated by the insertion of radon seeds to an osteoclastoma of the sacrum 
had a discharging sinus and an expanding tumour, after removal of the seeds, teleradium 
•vas given, the patient is still well fifteen years later but he has a discharging sinus 

Of the sixteen patients treated by X-rays one has been lost from follow-up Two 
lave been treated recently and the results cannot yet be assessed One died of bronchitis 
md heart failure two years after treatment for a large tumour with pathological fracture of 
he lower end of the femur, apart from a stiff knee joint which prevented him from carrying 
m his occupation as a cab driver he had no s)TOptoms referable to the lesion One patient 
tith an osteoclastoma of the lower end of the femur confirmed by biopsy had X-ray 
;ireatment , after initial improvement the tumour fungated through the skin , a diagnosis of 
ocal malignant change was made and the limb was amputated three months ago Eleven 
latients remain well and free from recurrence for penods of from one to ten years The 
lenod of observation since treatment is not long enough in all of them to be sure that they 
ivill remain free from recurrence, but in every case there is evidence of sclerosis of the lesion 
ind no sign of activity 

Technique of X-ray therapy of osteoclastoma - — The technique of X-ray therapy has been fairlj'’ 
uniform throughout the last twelve years X-rays generated at 200 or 220 kilovolts, with half 
\ alue layer of 1 1 or 2 1 mm copper respectively, were used The dose given to the tumour in 
a single course, lasting from twentj^ to thirty days, vaned between 2000 and 3000 roentgens 
\ second course of treatment was usually given about three months after the initial course 
The tjqiical reaction after such treatment, which has often been described, is a preliminary 
stage of increased decalcification with apparent extension of the tumour After about two 
months, recalcification begins and increases The final result from X-ray therapy, which may 
not be achieved for many months, is diminution in size of the tumour with replacement of 
the thinned cortex by dense sclerotic bone , trabeculae become thick and dense but the bone 
does not regenerate entirely and cystic spaces remain 

Report — A girl aged fifteen years gave a four months’ history of pain in the right leg 
yind lumbar region Radiographs showed a trabeculated tumour involving the right side of 
'the fifth lumbar vertebra, extending outwards above the nght sacro-ihac joint, with lateral 
dislocation of the fourth lumbar vertebra (Figs 13 and 14) Biopsy showed that the tumour 
was an osteoclastoma A single course of deep X-ray therapy was given, the tumour dose 
was 2000r After one month pain was relieved , and after the second month there was complete 
freedom from symptoms and there were no abnormal physical signs Radiographs four 
months later showed reduction in the size of the tumour, sclerosis of bone, and accurate 
apposition between the fourth and fifth lumbar vertebrae The patient remams well eighteen 
months after treatment 

Seven of the cases descnbed warrant more detailed consideration In two, there were 
unusual clinical and radiological features , and in five, malignant changes supervened 


TWO CASES WITH UNUSUAL FEATURES 

Case 1 Female, aged 28 yea; s— In March 1933 an osteoclastoma of the sacrum was partly 
excised and treated bj’’ X-rays Pam continued and the tumour mcreased m size In October 
1933, radon seeds were inserted In January 1934 an abscess developed She was admitted 
|o the Middlesex Hospital m Februarj^ 1934 Radiographs showed masses of radon seeds in 
I cjstic area in the left side of the sacrum (Fig 15) There was extension of the growth 
Anto the left ilium On March 7, 1934, the cavit3'^ was opened by the late E Pearce Gould, 
necrotic matenal, uith fifty-eight radon seeds, was removed In Apnl 1934, treatment 
^\as gnen bj one gramme teleradium unit to the whole tumour Dunng the next 3 ear the 
margins of the tumour became sclerosed The sinus persisted More radon seeds were 
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extruded until onl}^ three remained The pam subsided and June 1935 the patient i\a,s 
able to walk uuthout a stick In 1936 she plaj^ed badminton From 1941 to 1945 she worked 
in the Civil Nursing Seriace There ivas still a sinus which she dressed regular!}' In August 
1945 copious leakage from the sinus was reported and the patient complained of persistent 
headache, more sei'ere when standing erect The discharge reduced Fehhng’s solution and 
w as found to be cerebro-spinal fluid The wound was cleaned and packed vnth fibrin foam 
Pyrexia and severe headache persisted, with pain in the back and retention of unne A cell 
count of the cerebro-spinal fluid showed 630 cells per cubic miUimetre, 83 per cent poh/ 
morphonuclear cells, 12 per cent l3'mphocy1;es, 5 per cent erythroc^des Penicillin an| 
sulphathiazole were given, the sj'mptoms of meningitis abated vnthm a week The woun| 
became dr}' and she was discharged from hospital on October 3, 1945 Since that time s/ie 
has had no exacerbation of s}miptoms There is still a sinus but she is able to lead a normal 
life Figure 16 shows the condition in August 1947 



Fig 17 

Case 2 Osteoclastoma of the loner end of the 
radius treated by excision and replacement n ith 
graft of fibula The graft nas invaded by a 
locally recurrent osteoclastoma 

This case illustrates the disadt antages of treatment of osteoclastoma by 
irradiation and particularly b}' the insertion of radon seeds There is nsk of infection u 
persistent discharging sinuses Moreover, it is almost impossible to ensure a eq 
irradiation of the v hole lesion 

Case 2 Female, aged 38 years — In 1942 an osteoclastoma of the lower end of the nght \ 
V as treated by the late hir Rowley Bnstow by excision of the lower end of the ra i 
replacement by part of the fibula, and arthrodesis of the imst joint In Januar}^ how'co 
tumour appeared on the i olar surface of the limb, proximal to the vTist, and ^ 

that it was a recurrent osteoclastoma After X-ray therapy the swelling diminis e 
IS still a hard lump but there are no s}rmptoms and the patient is in good hea 
case illustrates invasion of a bone graft bv recurrent tumour (Fig 17) 
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CASES IN WHICH MALIGNANT CHANGES OCCURRED 
Case i Male, aged 31 In February 1932 this patient was admitted to the Middlesex 

Hospital complaining of pain and swelling of the ankle joints, knee joints and right wrist 
joint The left upper limb had been amputated three years previously for what was said to 
be a sarcoma of the humerus No histological details were available He was found to have 
marked hj^iertrophic osteoarthropathy involving nearly all the long bones There was a 
tumour in the left lung Lobectomy, performed by Mr Vaughan Hudson, gave immediate 
irelief of pain and improvement in the swelling of joints, but the patient died m September 
1 1932 from lung metastases The histological picture shows an atj'pical osteoclastoma (Fig 18) 
iThere are giant cells of the osteoclast type, and a cellular stroma which differs from the normal 
appearance in that the cells are less regular m size and are spheroidal rather than spindle 
shaped 



Fig 18 

Case 3 Metastases in lung { x 250) 


Case 4 Male, aged 33 years — For one year complained of increasing pain in the left shoulder 
extending down the arm A diagnosis of osteoclastoma of the upper end of the left humerus 
was made and after curettage the pain was relieved In July 1941 pain recurred and 
radiographic examination showed extension of the lesion Treatment by X-rays was 
gi\en in Julj^ 1941 and in November 1941 Pam was then reheved and the bone became 
sclerosed After one year there was recurrence of pain In June 1943 the patient was found 
to ha\e metastases in the lung, and he died in August 1943 Autopsy showed extensive 
pulmonarj^ metastases of sarcoma 

Cast 5 Male, aged 38 yeats — In 1935, after minor injury, sustained a pathological fracture 
through an osteoclastoma in the head of the left humerus The lesion was treated by curettage 
j and bone grafting In August 1937 and December 1937 he was given X-ra}^ treatment because 
of recurrence After this he remained well and uas able to work as a labourer until July 
I 1944 when pain recurred He was given a further course of X-ray treatment at another 
hospital In June 1946 the limb was amputated because it w'as thought that the lesion 
had become malignant The diagnosis of sarcoma w'as confirmed histologicallv after 
amputation In Januari 1949 there was no sign of recurrence 
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Fig 19 


Fig ?0 


Case 7 Radiographic appearances of an osteoclastoma of the tibia in Februar }’- 1948 shorth after 
X-^a^ therapj (Fig 19) and in Juh 1948 when there Mas ulceration o\er the tumour from the 

pressure of a splint (Fig 20) 







Fig 21 



Case 7 Clinical appearance of the limb at the time of amputation 
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Case 6 Female, aged 18 yea,s-F^m in the left knee began in June 1939 and gradually 
became worse The diagnosis of osteoclastoma was established by radiographic examination 
md WsrCurettagelas performed in Apnl 1940, the cavity being filled with bone chips 
After operation, there was a discharging sinus X-ray therapy in July and September 1940 
gave ris^e to considerable improvement , the sinus became smaller In June 1941 
was thought to have undergone mahgnant change and the limb was amputated ^ e pa 
died m August 1943 The difficulties of follow-up m time of war have made it impossible to 


secure further pathological details i i i 

Case 7 Female, aged 47 yeais— Three years previously this patient fell and injured her left 
a^kle, it was oedematous for some time In June 1947 she complained of aching pain and 
Avellmg of the left ankle Biopsy was performed on December 15, 1947, a large piece of 



Fig 22 

Case 7 Appearances of the tumour after amputation of the limb 

tissue V as remot ed with a spoon and reported as osteoclastoma Double below-knee irons 
were htted She was given X-ray therapy m January 1948 to a total tumour dose of 2100r , 
and m Hay 1948 to a total tumour dose of 2200r Radiographic examination on July 19, 
showed increased sclerosis but at that time it was noted that there w^as superficial ulceration 
over the medial malleolus, in the region of the biopsy scar, wffiere the splint had been pressing 
pus did not heal and a tumour mass fungated The limb w^as amputated below^ the knee 
y o\ Mr P H NewTuan on November 25. 1948 Figures 19 and 20 show^ the radiographic 
I /appearances of this tumour in Februarj and July 1948 Figure 21 shows the chnical 
appearance at the time of amputation, and Figure 22 is an lUustration of the specimen 
It IS unfortunate that more detailed documentation is not available m all the five cases 
in which mahgnant changes have been presumed In Case 3 the pnmar} tumour had been 
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treated m another institution but histological findings support the evidence that metasta?e> 
from an osteoclastoma can occur with little alteration in the histological picture from tha( 
of the pnmary lesion In 1905 Gordon Taylor reported a similar case ivith a pnmarj tumour 
of the femur and metastases in the lungs, and concluded “ the case is therefore of laluein 
two ways firstly, it proves clearly that giant-cell sarcomata do form metastases, and secondh, 
that giant-cells are reproduced in the secondary deposits ” The case reported by Finch and 
Gleave (1926), with their review of several others, has also shown quite definitely that thi^ 
may occur In Case 4 there was alteration in the character of the tumour and the metastase/ 
were typical of sarcoma In Cases 5 and 6 there was a definite histological report of mahgnaij| 
transformation but the micro-sections were not examined personally In Case 7 there i 
clear evidence of local malignancy but whether or not this rviU lead to the development d' 
metastases must, for the moment, remain problematical 



Fig 23 

Case 7 Osteoclastoma of the tibia with local malignant change 


AU five tumours in which it is presumed that malignant change has occurred were m 
the long bones Three were in the humerus This is a high proportion, considenng that w 
only five was the humerus involved out of the total number of thirty-eight cases repo e 
An attempt has been made to examine the conditions or methods of treatment that mig 
have predisposed to the development of malignant change It appears that in Case 3 
treatment was amputation In Cases 4, 5, and 6, treatment was by curettage follow e 
X-ray treatment — given in Cases 4 and 5 by reason of recurrence and m Case 6 as 
post-operative measure In Case 7, after wde hiopsy and subsequent X-ray 
there was the additional factor of trauma from the rubbing of the double leg iron on 
site ol the biopsy scar 


CONCLUSIONS ^ I 

1 In this senes of thirty-eight cases of osteoclastoma, twenty-five occurred at the 
long bone Nineteen were in the lower limb and half of these were near the 

six were in the upper limb , of the remainder, nine occurred in the vertebrae or t ® ^ . 

2 More cases occurred in females than males, the ratio being twenty-three fem 
fifteen males Just over half the cases occurred m the second and third decades 

JOINT SbKOEF' 


THE JOURNAL OF BONE 



OSTEOCLASTOM v 


267 


3 In seven there n as a definite history of injury preceding symptoms by several months 

4 It IS often difficult to arrive at a diagnosis on clinical and radiographic findings alone 
Histological information is usually necessary before a certain diagnosis can be made A 
limited biopsy is safe and reliable 

1 Malignant change unth the development of metastases occurs in a small proportion of 
'cases, regardless of the particular treatment that has been employed This is illustrated in 
rase 3 of this senes, in the case reported by Gordon Taylor, and in the case reported by 
iFihch and Gleave 

■fi' The methods of treatment used m the patients here reported included curettage or local 
*e-y[:ision, with or without radiation, and radiation alone 

7 The patients treated by curettage or excision were dealt with during an earlier period 
than those treated by irradiation alone, and an exact companson of results is not possible 
The follow'-up of patients treated by radiotherapy alone is too short to exclude the possibility 
of recurrence , but the immediate results appear to show definite improvement upon those 
ot suigita)! tieaiTnwTA 

8 In this limited senes it is to be noted that malignant change occurred in a higher 
proportion of cases treated by curettage and radiotherapy than in those treated b}^ 
radiotherapy alone 

3 It appears that, in the treatment of osteoclastoma of bone, radiotherapy alone is 
the treatment of choice 

The authors ^\lsh to acknorvledge their indebtedness to their colleague^ for permission to include cases 
admitted under their care They are particularty indebted to Professor R W ScarS and Dr A C 
Thackray of the Bland Sutton Institute of Pathology for their help 
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TREATMENT OF OSTEOCLASTOMA BY RADIATION 

Frank Ellis, London, EngL'^nd 

Director of the Department of Jtadiothei apy The London Hospital 


Osteoclastomata anse in the metaph5'^ses of long bones, but when there is fusion 
epiph 5 ses the tumours ma)^ extend as far as the articular cartilage The}^ occur also in t 
bones of the face, skull and spine In the skull, the tumour follows the distnbution 
cartilaginous centres of ossification and this has been held to support the new that it 
attributable to “ persisting developmental processes occurring m pre-cartilaginous and pif 
osseous connective tissues ” (Geschickter and Copeland 1931) Wilhs (1948) considered that 
osteoclasts, osteoblasts, fibroblasts and chondroblasts were intermutable and that enzuii'- 
changes probably determined the function, and therefore the histological appearances, of tht 
cells Geschickter and Copeland said that “ in osteoclastoma and osteitis fibrosa giant cell 
can be seen on the outside of new blood vessels and vascular spaces, shonung that th 
giant cells in these lesions retain the same histological function as the osteoclasts seen in 
human and other mammalian embnms ” Thej'' suggested that there was a grovdh of blood 
\ essels vnth osteoclasts from the marrow towards part of the cortex, the blood supph d | 
which had suffered in some cases from trauma, and that an osteoclastoma might result fror 
persistence of the excess of of osteoclasts Thej'- considered that osteoclastomata arose oa’i 
m regions where bone was developed m pre-existing cartilage, and this \new accords wf 
expenence Osteoclastomata are quite distinct from sohtar}?^ bone cysts, and from the 
lesions associated vith h 5 ^perparathyroidism, but the}^ are probablv related to the giant cili 
epulis and possibl}^ to giant-ceU tumours of tendons 

Diagnosis — Before treatment is undertaken the diagnosis of osteoclastoma should b 
established be 5 mnd reasonable doubt Difficulties may anse in distinguishing the tum'v 
from bone sarcoma, malignant m 5 'eloma and metastatic carcinoma, and from such bent 
lesions as simple bone c>sts, h 3 ’’perparath 3 woid fibroc}’^stic disease, chondromata and chrorf 
bone abscesses Investigations that ma}^ be helpful in the differential diagnosis mclud 
the blood count, Y^assermann reaction, radiography of lung fields, unne analysis and bloo 
chemistr} The serum alkaline phosphatase is raised m osteogenic sarcoma, osteopla'tif| 
metastases, h 5 ’perparath 5 TOidism and osteitis deformans, it may be raised slighth 
osteoclastoma, endothelioma of bone and plasma cell tumour The serum inorganic phospha||l 
IS low m h}q)erparath5TOidism and may be high mth osteohdic metastases and plasma c( ‘ 
myeloma, it is normal in other neoplastic conditions including osteoclastoma The sent ^ 
calcium IS high in h} perparath 3 moidism and ma3^ be high with osteol 3 d;ic metastases 
plasma cell m5^eloma, being normal m other neoplastic conditions including osteoclaston’' 
(Greenstem 1947) 

Biopsy — Biops 3 ^ is so valuable a method of diagnosis that it should alwa 3 ^s be used 
nature of a bone tumouns doubtful The arguments advanced against biops3' appear to 
little ^ alidit 3 ^ It was said b 5 " Bloodgood (1931) that, of sixty-five patients %vith bone 
suiAU\nng five 3 mars, no less than half had been submitted to biops5^ before 
suggests that the chances of sunnval were not prejudiced thereb}' Moreover, 
e\ndence that radiation before or after biopsy has protective value This author has ma^ , 
use of dnll biops 3 ^, which often provides unequivocal results, and has certain advan 
open biops3'^ m that comphcations are less frequent and admission to hospital is 
Differentiation of osteoclastoma from bone cysts — This differentiation h^ o 
rise to confusion, and 3 mt it is important because bone cysts represent hea e 
lesions and do not require treatment Age incidence — The age incidence o ^ ^ 

IS earlier than that of osteoclastomata although of course there is much overap. 
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TREATMENT OF OSTEOCLASTOMA BY RADIATION 

;vst has been reported m a patient of sixty years and an osteoclastoma m a child of seven 
/ears She— Osteoclastomata usually occur at the metaphysial ends of the diaphyses, most 
'ommonly in the tibia, femur or humerus The cyst which results from healing of the 
Osteoclastic process tends to be left behind in the shaft as epiphysial growth proceeds 
Histology — The histological appearances are distinctive A bone cyst is lined with 
fibrous tissue which may contain areas of old haemorrhage and spicules of newly 
formed bone, surrounded by osteoblasts, probably formed from fibroblasts which are laying 
^owfi intercellular substance, the giant cells that are typical of osteoclastoma may be 
Present around the new vessels m small numbers On the other hand the histology of an 
Osteoclastoma is charactensed by uniform distribution of large giant cells containing from 
twenty to two hundred nuclei embedded in a mass of small round or spindle cells which may 
show mitotic figures Geschickter and Copeland stated that in true osteoclastomata “ round 
cells outnumber the spindle cells m every instance,” and that spmdle-cell formation rvas 
indicative of a healing form of giant-cell tumour Wilhs on the other hand did not mention 
round cells Radiographic appearances— A bone cyst is seen typically as a central area of 
translucency in the shaft of the bone near the metaphysis, situated progressively further 
from the end of the bone as epiphysial growth continues This is an important differential 
point The appearances m osteoclastoma are those of a destructive lesion, as> mmetncally 
or centrally placed, rvith an expanded bone shell, usually in the end of a long bone There 
IS seldom periosteal reaction and the epiphysis is usually united The cortex may be 
perforated Successful treatment of an osteoclastoma by surgery or radiation may result 
m normal growth mth a residual cyst left behind in the shaft of the bone 

PRINCIPLES OF TREATMENT 

The aims of treatment, whether by curettage, resection, amputation or radiation, are to 
relieve symptoms and restore normal structure and function of the bone Curettage may be 
^ ^satisfactory by reason of persisting mechanical weakness and the danger of local recurrence 
^ .ecessitatmg further operation Resection is justified only when the site of the lesion permits 
j^omplete removal ivithout impairment of function, as for example m the upper end of the 
radius, the lower end of the ulna, and the fibula Amputation is seldom justified because 
the lesion is essentially local and satisfactory results can be obtained by conservative 
treatment Radiation is capable of achieving results no less satisfactory than those of surgical 
operation and without the danger of weakening the bone by removal of intact cortex in order 
to expose the tumour 


RADIATION TREATMENT OF OSTEOCLASTOMA 

The radiation used m most cases in the senes now reported was by X-rays, a total of 
3000 roentgens being given on alternate days over a period of three weeks The object was 
to treat only the lesion itself, the tumour is so circumscnbed that there is no need to treat a 
large area of adjacent bone as m the case of malignant tumours Greater doses have some- 
times been used but they were probably unnecessarj^ Indeed, many successful results have 
oeen reported with even shorter exposures, and it is proposed to treat a series of cases with a 
iosage of no more than 1500r In four patients it n as thought advisable to repeat the course 
if treatment because there was persistence of symptoms or because there was no radiographic 
Mdence of consolidation and, from the rapid effect of such a second course, it appears 
hat this IS justified in occasional cases A few patients have been treated by the implantation 
’ f radium needles into the tumour, and in one earlj case bv the insertion of radium into the 
aiitv after curettage It should be recognised, however, that radium needles produce no 
•etter results than X-raj treatment and the 5 ’- cause much more trouble, not only to the 
^ urgeon and radiotherapist but also to the patient The use of radium after curettage may 
1 Tuse bone necrosis and increases the risk of other complications 
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The mode of action of irradiation on osteoclastomata is unknown, but from oii 
knoNvledge of the effects of irradiation on enzjTOes, the sensitivity of osteoclastomata t( 
small doses, and the relationship of osteoclasts and their precursors to osteogenic tissue, i 
is reasonable to suppose that irradiation gives rise to enzyme modifications w'hich alter ih 
form of activity of the cells so that a predominantly osteotytic process is replaced by a proce^ 
of neiv bone formation 

Results of radiation treatment of patients reported in this series— The results c 
treatment m this senes of tivent 3 ^-si\ cases are summansed in Table I In every case tl| 
response to irradiation ivas good Bnef summanes of individual case histones are appendei 
In the Table, under the heading of “ final diagnosis ” which is based upon all evidenj 
including that of response to treatment, the possibility has been considered that tumour; 
wnth giant cells may have been healing lesions Thus, four of the twenty-six cases wen 
classified finalty as healing lesions at the time of treatment, though in each of them thf 
historj;- was short Five of the twenty-six cases have been excluded from the report becau'^c 
there wms some doubt as to the diagnosis All others w^ere true osteoclastomata, except 
Case 11 which w^as a malignant osteoclastoma 



Tig I Fig 2 

Case 1 Female aged 16 years Osteoclastoma of the mandible confirmed by biopsy 
(Fig 1) Radiograph three years after X-ray treatment is seen in Fig 2 



( 


Fig 3 Fig 4 

Case 3 Female aged 11 j^ears Osteoclastoma of the calcaneus spmdle-celled ^ ariant 
confirmed by biopsy by Professor Turnbull before treatment (Fig 3) and tuo >ears 

X-ray treatment (Fig 4 ) 


Results of treatment by radiation alone reported m the literature Lachari ^ ^ 
reported fourteen cases, traced for penods of three to ten years after treatment, J 

cured, in seven there wms recurrence Herendeen (1931) follow^ed up five patients or 
ten years after treatment and all w^ere cured Soeur (1931) traced six patients for t 
years and all x^ere cured Hummell (1932) reported tw^elve cases, ten w'ere cure 3 
treatment and twm became malignant Peirce (1932) treated five patients an a 

bone and joint scr<5t- 
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Pfahler and Parry (1*132) reported twenty-siY patients of which twenty-four were cured by 
radiation alone Gunsett et al (P)34) treated two patients (4000r and 5000r ) and both are 
well Stevens (1935) treated one patient with a dosage of 1500r in two months and he is well 
Freund and Meffert (1937) reported that two of five patients were cured by radiation and one 
was “ improved ”, of twelve patients treated surgically only two were ” improved Doub 
d al (1938) reported four cases, two of which were cured by radiation and two proved to be 
malignant Leucutia ct al (1941) reported " good results ” in eighteen patients treated with 
) ^OO-lOOOr repeated two monthly Edeiken (1940) reported one patient cured with 1500r and 
£( further 2000r after two months 

CASE REPORTS 

^ase 1 E B , female, aged 16 years — Osteoclastoma of the mandible (Figs 1 and 2 ) November 
1944 tumour of left side of loner jan eight months duration December 1944 referred with snelling 
5x3 cm m the region of the Ion er left first molar Cortex intact over external surface but eroded at 
the inner surface of the mandible Dvill biopsy — osteoclastoma X-ray treatment 3500r fourteen 
treatments m tnenty-one days no change, no pain Apiil 1946, X-ray treatment 3000r , ten treatments 
in twenty one da 3 ^s December 1947 tumour 3 5x3 cm ^lay 1948 no further change Coiiivieut 
\n osteoclastoma developing in cartilaginous bone ' 

Case 2 C W , female, aged 19 years — Recurrent osteoclastoma of the humerus Referred December 
1944 having had curettage of a tumour in the head and neck of the left humerus in December 1942 
Histology — osteoclastoma No change in size of the lesion as shown by radiographs until June 1944 when 
there was much increase in size On examination — tender swelling of the upper end of the left humerus 
^G\ith loss of power December 1945 X-ray treatment 3000r ten treatments in twenty-two days 
tenderness relieved after seven weeks gradual recalcification well after three years Comment — Successful 
treatment by radiation of recurrence after curettage 

Cases S L ,female, aged 11 years — Fibro-osteoclastoma of the calcaneus (Figs 3 and 4 ) Ju]3'1945, 
referred for pain in the left heel of three weeks' duration On examination — left os calcis thickened not 
tender radiographs showed destructive lesion of the os calcis with expansion Clinical diagnosis — 
osteoclastoma Drill biopsy — osteoclastoma with few osteoclasts composed mostl)' of spindle cells and 
^jt^lagen fibres July 1945 radiation treatment 3000r ten treatments in tw’enty-three days S 3 mptoms 
^■"iieved only after three months Remains well but with some wasting of the left calf Radiographs 
low complete consolidation Comment — The histolog 3 ' suggests a lesion healing at the time of the biopsy, 
*^be{ore treatment 


Case 4 ME, female, aged 14 years — October 1945, referred with pain in the left shoulder after a 
fall one 3 ear before On examination — upper end of the left humerus swollen tender, and slightly hot 
abduction of the limb impossible radiographs showed osteolytic lesion of the epiphysis of the great 
tubcrosit 3 Dull biopsy — 3 eIlow' matenal osteoclastoma giant cells not numerous November 1945 
radiation treatment 3000r ten treatments in twenty-one days pain and disabiht 3 ^ persisted February 
1946 treatment repeated 3000r ten treatments m twenty-one da 3 fs pain relieved after six weeks May 
1948 well no pain telangiectasis of treated skin still marked limitation of movement, radiographs show 
mnsolidation but still an area of translucency Comment — In spite of the possible cystic nature of the 
tumour the patient did not lose her pain until after the second course of radiation 

Cases D C , male, aged 13 years— No\ ember 1945 swelling of the mandible of three weeks duration 
On examination — flesln ulcerated tumour near the premolar teeth Drill biopsy — osteoclastoma 
December 1945 radiation treatment 3000r thirteen treatments in twenty-eight da 3 ’s rapidly improved 
w ell since Comment — V giant cell epulis 

Case 6 K St P , male, aged 14 years— Osteoclastoma of the head and neck of the fibula Nov ember 
1940 pim in the upper end of the right fibula of five weeks duration after in]ur 3 Radiographs showed 
pathological fracture November 1945 excision of the whole tumour and upper shaft of the fibula 
Dveember 1945 radiation treatment 2800r ten treatments m tvvent 3 -four da 3 s July 1947 well 
\ugust 1948 normal except for slight weakness of leg and aching after exercise Coiinnenl— Would he 
been bettor without excision^ * 


7 ME, male, aged 11 years— Osteoclastoma of the maxilla February 1947 six months 
nlcreasmg painless swelling right side of face On examination— thicUmng of the maxilla with bone 
expansion of antral wall and destruction of the right half of the hard palate which showed a soft C 3 stic 


‘Fditor’s note — On the other hand would he have 
prciudicvd It happens that 1 excised it 


been better 


wathout radiation ’ 


But perhaps I am 
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swelling ilarch 1947 right antrostomy, friable tissue Histology — osteoclastoma Apnl 1947 rad' 
insertion, 4500r in nine da\s slx diSerentially loaded needles Drill biopsy of fluctuant swelliii!;- 
osteoclastoma March 1948 swelling smaller, no symptoms Comment — Radium used in this t 
localise the dose and thus minimise damage to unerupted teeth 

Case 8 J T , female, aged 22 years — Osteoclastoma of the femur (Figs 5 and 6 ) June 1944 pai 
in the right knee with loss of function Radiographs showed osteoclastoma low'er end of femur Radiatic 
treatment 2000r eight treatments in twenty-four daj^s June 1945, recurrence of pain after dancin' 
Juh 1945 radiation treatment SOOOr ten treatments in tiv enty-three days symptoms relieied aft( 
SIX weeks Remams well, slight limitation of extension of knee Comment — Tj^ical osteoclastoma i 



Fig 5 Fig b 

Case S Female aged 22 ^ears Osteoclastoma of lower end of femur before treatment ( i;, 
and three ) ears after tw o courses of radiation treatment (Fig 6) 


Case 9 S E , female, aged 22 years — Osteoclastoma of the radius (Figs 15 and 16) 
pain and swelling left wrist pathological fracture Open biopsy and curettage osteoclastoma c 
Februar}^ 1944 radiation treatment ten treatments m twenty- two da}S plaster immobilisa 
1945 telangiectasis ulnar de\iation and dorsal displacement of wTist Jul}’^ 1948 no chanoC 
— Marked deformit) in spite of attempts to mamtain position by plaster 

Case 10 EL, female, aged 28 years — Osteoclastoma of the maxilla Januar) ^ 

maxilla, increasing in size operation one year pre^'lously cavit}'' opened and limng remoi 


examination — osteoclastoma On examination — swelhng of the left maxilla 4 5 x 2 cm gQOOr 
“ Antrostomi opening in the sw'ellmg February 1946 radiation treatmen^ 


crackling ® 

t' 


1 cr 


pressure Antrostomi opening in the sw'eumg reoruary i»‘io (jucedtoS/- 

treatments in tw ents -tw o da^ s marked erythema occurred August 1946 swelhng re u 
iSTovember 1947, no swelhng free from sjcmptoms ^ 7-10) 

Case 11 S K, female, aged 29 years — Mahgnant osteoclastoma of the tibia ^ swelling' 

1945, increasing intermittent pain left knee sprain two years previously On exaniuta 
the upper end of the tibia slight ‘ crackling ” Drill biopsy, 1945 — osteoclastoma i 1946 "h 

treatment SOOOr ten treatments m twenty-three da 5 'S symptoms relie\ed unti ^^jg^g^jnalign.-j j 

radiographs showed further destruction outside the previous sclerotic zone Drill (|t1| 

osteoclastoma Februan 1946 radiation treatment SSOOr , twelve treatments jn the clif| 

March 1946 shght impror ement Mat 1946 radiographs show ed deterioration an ne and Inn 

Julj 1946 amputation for the relief of pain November 1946 died jMetastases in^^ hehn'' 

Comment — Probabh a mahgnant case from the start Rapidly fatal and terj pain u ^ 

like an osteoclastoma in its response to radiation (See ‘ hlahgnant Osteoclastoma 
this number of the Journal ) 
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Fig 9 Fig 10 

I Case 11 Female aged 29 jears iSIalignant osteoclastoma of the tibia (see article this number of 
the Journal bv Professor D Russell) The radiograph in jMa> 1945 is shown in Fig 7 At that 
time dnll biopsi suggested that the tumour was a ts-pical osteoclastoma but is the radiographic 
endence of calcification of the tumour a sign of its atj-pical character’ Two months later after 
irradiation there is increased porosis (Fig 8) Fi\e months after treatment the lesion appears 
to be healing (Fig 9) TweUe months after treatment there v>as evtensue bone destruction 
(Fig 10) and drill biopsj at that time showed evidence of a mahgnant osteoclastoma The patient 
died two months later wth metastases m the lungs and spine 
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TREATMENT OF OSTEOCLASTOMA BY RADIATION 

Case 12 G C , female, aged 34 years— Osteoclastoma of the mandible S\%elhng of the right lower 
law of five months duration October 1945 operation— excision of central osteoclastoma from lower 
law //tsMo^y— osteoclastoma with moderate number of giant cells, much delicate fibrous tissue and 

new formation of wo\en bone No evidence of malignancy October 1945, radiation treatment ^OOOr 
ten treatments in twenty -one days, erythema of skin and gradual closing of cavity Well two and a ha 
1 ears later 

Case 13 W M , male, aged 61 years — Fibro osteoclastoma of the mandible November 1946, swelling 
'of right lower aheolus imoKing mandible of two months duration Dull biopsy preceded b> radiation 
|oOr partly osteoclastoma partly osteitis fibrosa January 1947, tumour removed no other treatment 
vjaniiar) 1948 well Radiographs show some consolidation of bone at the angle of the lower jaw 

6ase 14 A R, male, aged 42 years — Osteoclastoma of the tibia (Figs 11-14) May 1945 
increasingly severe pain in the right knee for ten weeks On cxuiuiiidiioii hot tender swelling of upper 
end of the right tibia possibility of osteogenic sarcoma or malignant synovioma considered Drill biopsy 
—osteoclastoma Alay 1945, radiation treatment 3070r eleven treatments in twenty-eight days 
October 1947 veil walking Comment — The pain and loss of function w'ere so marked that the only 
alternative to X-ray treatment was amputation Radiographs suggested initial increase in size of the 
tumour 


Case 15 R B , male, aged 23 years — Osteoclastoma of the ilium Operated upon m 1923 for “ sarcoma 
of left ihum histology revised in January 1944 proved that it was an osteoclastoma Radiographic 
appeaiances — constant for many years Forty-two exposures to irradiation between 1932 and 1939 
total dose about 16 OOOr to skm three or four fields Well until April 1946 when he developed pain down 
’ the right leg June 1946 ulceration at the centre of the scar, ulcer did not heal deep sinus January' 
1948 caMty m bone Biopsy — 1) pieces of bone invaded by vascular and cellular growth the cells are 
of the small round type with dark nuclei and uniform arrangement similar to those of Ewing s sarcoma 
2) piece of skm shows marked fibrotic changes and infiltration with plasma cells and lymphocytes no 
CMdence of malignancy (Dr T Jockes ) February 1948, ulcer healing Comment — Repeated radiation 
01 er a long period together with scarring due to operation caused radio-necrosis Subsequent healing 
suggests that the biopsy report really' indicates an inflammatory lesion 

Case 16 B R , female, aged 11 years — Osteoclastoma of the maxilla January 1934, tumour at the 
I tie of the nose displacing the eye outwards, 3 5 cm x 2 cm Open biopsy with insertion of radium needles 
i|ito tumour mass 7000r given to the periphery other parts received larger doses Histology — 
, osteoclastoma No trouble w ell fourteen years later 

Case 17 MB, female, aged 18 years—Osteoclastoma of the maxilla December 1934 swelling of 
the upper jaw mvolv mg most of the left side and crossing the midhne On examination — tumour of left 
aheolus and hard palate Curettage (Mr Wilkinson) and insertion of radium, 7000r to walls of ca\ity 
Histology — osteoclastoma Developed osteomy'ehtis Sequestrum removed after seven months leaving a 
ca\ iti m the upper jaw m\ olvmg the alveolus from the right incisor region to the third molar opening into 
the right antrum Obturator fitted Well ten j'ears later Comment — Infection and delayed healing 
due to radium 


Case 18 MR, female, aged 27 years—Osteoclastoma of the radius (Fig 17) December 1938 pain 
in the left wrist for some months gradual onset Radiographic examination — osteoclastoma thought 
possibh to be malignant no histological examination January 1939 radiation treatment 3500r in three 
weeks Wkll after ten years Comment — By a chance discussion this patient was saved from amputation 
of the hand The tumour is not considered e\er to have been malignant 


Case 19 E IV, female, aged 39 years—Osteoclastoma of the mandible October 1928 tumour 
renioied from right mandibular ramus 55 mg radium for two days W’-ell for fire years then pam m 
the right upper jaw and cheek radiating into the cranium Histology — osteoclastoma February 1936 
slight swelling of nglit supra-orbital region radiographic examination showed destructive lesion of the 
skull March 1936 radiation treatment 5000r si mptoms relieved but recurrence of pain after one year 
,J9bruari 1940 died from brain abscess Ce/mw;i/—W ithout autopsv the possibility of connection 
^ I jtwetn the osteoclastoma and death is unsettled 

Case 20 J S , male, aged 67 years-OsteocIastoma of the tibia Juh 1939 pain and sw elhng of knee 
lor Light months On eiamwation-thichemxig of upper end of tibia radiographs show well-defined 
' iL area with trabeculation some expansion appearances consistent with osteoclastoma JuU 1939 
mdntion treatment 3000r in three weeks June 1940 died from meningococcal meningitis 
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Fig 16 


Case 9 Female aged 22 ^ ears Osteoclastoma of the radius confirmed b> open biops\ 
(Fig 15) The tumour was curetted and then treated b^ radiation It healed but 
radiographs four ^ ears later show that it pro\ ed impossible to prevent deformity (Fig 16) 




Fig 17 

Case 18 Ferrale aged 27 years Osteoclastoma of radius 
irradiation alone (3500r in three weeks) Radiographs ten 3 ears later s 
complete healing without deformit 3 

THE JOURNAL OF BONE AND JOINT 




TREATMENT OF OSTEOCLASTOMA BY RADIATION 

71 F P male afied 68 years— Osteoclastoma of the maxilla IMarch 1938, swelling right 
mtMllary region se^en months duration occasional bleeding from nostril, no other symptoms no loss 
lfIstor^ of injury to nose fortj -eight jears previously On rraiinmdion-tumour of max 11a 
Jith spread to soft tissue between cheek and ah eolus bone expanded Bm/isv-osteoclistoma March 
1938 radiation treatment SOOOr August 1938 riell si^me residual bone expansion Died from uraemia 
due to retention of urine from urethral stricture 


DISCUSSION 

) The adt antages claimed for treatment bj'- irradiation are that it is curative, painless, 
Tree from unfortunate complications, and capably of being used without necessanly admitting 
the patient to hospital An obvious disadvantage lies in the fact that complete histological 
study of the tumour tissue is not available This, however, maj'^ be oi'^ercome by using drill 
biopsi before treatment is begun Other possible disadvantages such as extension of the 
lesion after treatment, malignant transformation, and disturbance of epiph}^sial growth, 
call for further discussion 

Apparent extension after radiation— Several authors have drawn attention to apparent 
detenoration, which may be shown m radiographs during the first eight or tw^elve weeks 
after treatment, and which is then follow'ed by recalcification dunng the next tw^o or three 
years In only two cases in the senes now' reported was this seen (Fig 12) It is evident, 
therefore, that apparent extension of growdh does not always occur after radiation and that, 
if it does, it should not be the signal for ill-advised surgery 


Malignant transformation~It has been suggested that radiation may cause malignant 
transformation of an osteoclastoma It appears more probable, however, that when this is 
suspected the tumour has been malignant from the start Whether or not malignant 
yisteoclastoma occurs as a pnmary tumour is stiU a matter of discussion among pathologists , 
the possibility is accepted by some, whereas others take the view that it represents a form 
/of osteogenic sarcoma 

If intermutabihty of the cells taking part m osteogenesis is accepted, there seems every 
possibility that a malignant process, starting as an osteoclast, may give nse not only to 
other malignant osteoclasts but also to other malignant cells such as fibroblasts and osteoblasts 
w hich are charactenstic of osteogenic sarcoma More definite evidence is available from the 


reported cases of malignant osteoclastoma jn which metastases consisted of deposits 
indistinguishable from the primary osteoclastoma and of almost benign appearance (Finch 
and Gleave 1926) Case 11 of this senes is of special interest It was thought at first to be 


a benign osteoclastoma, but it soon proved to be mabgnant and metastasized (Figs 7-10 ) 
The case is discussed in this number of the Journal by Professor Dorothj' Russell The 


question remains whether the malignancy was m any w'ay the consequence of radiation It 
IS w'ell known that radiation can give nse to genetic changes m cells and, presumably, a 
genetic change could result m malignancy But malignant changes due to radiation in skin 
and connective tissue are reported as occurnng onty after long mterv'als and m the presence 
of profound tissue changes INIoreover, malignant change is unknow'n after radiation of 
essentially benign lesions such as infections, and degeneratne conditions such as arthritis 
Tor these reasons it seems unlikely that radiation could be responsible for rapid malignant 
■change m a benign osteoclastoma If, as a result of radiation, osteoclastomata w'ere more 
prone to become malignant than other lesions one would expect it to have been reported 
vith greater frequency hloreover, of the cases m w'hich malignant transformation after 
radiation has been reported, none can be accepted if there has been no preliminary biopsy 
because clinical and radiographic appearances alone cannot be relied upon in establishing 
the diagnosis of benign osteoclastoma 
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Effect of radiation on epiphysial growth— It has been shown in animals that radiation 
may cause arrest or delay of epiphysial growth (Mhlkins and Regen 1934, Brooks and 
Hilstrom 1933) and the possibility of similar growth disturbance in young children must be 
borne in mind This author’s view is that the possibility of such a complication makes it 
unwise to treat a simple bone cyst by radiation in a child less than ten years of age but 
that, m true osteoclastoma, radiation is justified even in early childhood At present there 
is no clear evidence that radiation, in the dosage commonly employed, gives nse to significant 
growth change m the human being, and in a wide personal experience of treatment bj 
radiation there has been no case in which such an effect was observed 

Summary of the management of a suspected case of osteoclastoma— After clinical 
and radiographic examination, and the completion of blood chemistry tests, the diagnosis i- 
confirmed by driU biopsy, this being preceded by irradiation with a dose of appro\imatel\ 
300r if it is suspected that the tumour might be malignant If histological examination of 
the biopsy specimen shows few osteoclasts, and a relatively large proportion of spindle cells 
treatment may be unnecessary and it is safe to wait, but if the diagnosis of true osteoclastoma 
is confirmed, treatment by radiation is begun at once The standard dose, including the 
pre-biopsy dose, in most cases reported m this senes has been 3000r , but it is quite 
possible that 1500-2000r may usually be sufficient These are the doses received bi 
the tumour, the necessary skin dose var 5 ung according to the number and arrangement of 
fields and the physical dimensions of the region As a rule no other treatment is required 
If there is senous structural weakness, or a pathological fracture, suitable orthopaedic 
measures are of course needed Recalcification usually occurs gradually and progressively over 
a penod of from one to two years If this is not so, a second course of treatment may be given 

SUMMARY 

The problems of diagnosis and treatment of osteoclastoma are considered Th^l 
importance of full investigation, and the advantages of dnU biopsy in confirming the diagnosis, 
are discussed Treatment by radiation is believed to be better than treatment by surgical 
measures Curettage and excision are unnecessary Amputation for benign osteoclastoma 
IS unjustifiable 

ich'itowledgmenis—l am grateful to Sir Reginald Watson- Jones and other colleagues at the London 
Hospital, the Sheffield Ro) al Infirmar\ and the Royal Hospital, Sheffield, and to Dr Shanks, Dr Stansneia, 
Dr Alexander, Dr Stoll, Dr Jupe, Dr Woods, Miss Marshall, Professor Turnbull and Professor Russell 
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MALIGNANT OSTEOCLASTOMA 

And the Association of Malignant Osteoclastoma 
with Paget’s Osteitis Deformans 

Dorothy S Russell, London, England 

Professor of Mo>bid Anatomy m the Bernhard Baron Institute, The London Hospital 

; It IS generally conceded that solitary osteoclastomata of long bones may occasionally 
^rove malignant, but there is no agreement as to the frequency of this occurrence or as to 
the diagnostic critena of the histological appearances of malignancy in pnmary growths 
Chnical evidence of pulmonary metastasis has been recorded in a number of cases published 
during the last thirty-five years after curettage of the pnmary tumour, irradiation, and 
amputation of the limb, but unfortunately autopsy has seldom been performed The well 
documented case of Fmch and Cleave (1926) was the first metastasizmg osteoclastoma to 
he verified histologically (the case reported m 1922 by Auge and Roux being in all probabihty 
an osteogenic sarcoma) Dyke (1931), and Orr (1931), reported single cases which should 
also be accepted, though each was incomplete in certain respects In other relevant papers 
of this period, pathological observations were confined to the pnmary tumour It is generally 
agreed that the character of the cellular matrix, or the so-called “ stroma cells ” as distinct 
from osteoclastic giant cells, demands careful scrutiny in the assessment of malignancy In 
certain examples, such as those reported by Stone and Ewing (1923), Coley (1924, Case 3), 
and Stewart et al (1938, Case 3), these stroma cells may at first be indistinguishable from those 
of a benign growth, but subsequent biopsies show malignant characters such as marked 
polymorphism of the cells and their nuclei, increasing numbers of mitotic figures, and the 
formation of a distinctive and malignant type of giant cell to which attention was drawn 
py Mallory (1911) and, more specifically, by Stewart (1914) In other examples, the stroma 
(bells displayed malignant features at the first biopsy (Klemberg 1939) or there were appear- 
mnces that proved controversial and at a later date declared themselves as frankly malignant 
(King 1932, Stewart et al 1938, Cases 1, 2, 5, 7) Jaffe et al (1940) went so far as to attempt 
grading the primarj^ tumour on the basis of these changes in stroma cells, a procedure that 
appears valueless m the light of personal experiences to be related in this paper 

A surr^ey of the matenal preserved in the Bernhard Baron Institute of the London 
Hospital since 1907 shows that, excluding osteitis fibrosa, the surgical specimens include 
fort3^-si\ solitarj'^ osteoclastomata in bones other than the jaw Only one example of osteo- 
clastoma came to necropsy, namely Case 4— osteoclastoma comphcatmg Paget’s osteitis 
deformans The subsequent historj of many of these patients is unknown, but two are ahve 
and u'ell tliirtj^-three and thirty-four ^mars after amputation The second of these cases is 
of interest because the tumour, which was situated in the lower end of the humerus, showed 
a cellular stroma mth many mitoses m the grorving edge, and the adjacent muscle was 
infiltrated bj^ the groudh Such infiltration is not, however, uncommon m osteoclastomas 
and it has not the same sinister significance as infiltration m other types of tumour 

Fu'e cases ha\^e been selected for detailed consideration — two osteoclastomas of the 
upper end of the tibia, treated along parallel lines by curettage, irradiation, and amputation, 
m which metastasis superrened, and three osteoclastomas of histologically malignant 
( Character complicating osteitis deformans (Paget’s disease) 

!/ 

1 TM O CASES OF MALIGNANT OSTEOCLASTOMA 

Case I S K , female, aged 29 years — The clinical particulars of this case are recorded bj Ellis (1949) 
m a separate communication in this issue of the Journal Pathological examination—Tho available 
matixial consisted of t\so drill biopsies taken at an interv al of eight months, and the amputation specimen 
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C ^ ' cf ^ > W’ biopsy Later, there i\ as radiograpk 

(_•, ' ", A - * 1 ^*^ ^ ^ ^ ^ e^'idence of pulmonary metastasis but 

t , V « ' ""ben the patient died there ii-a,, 

f C ^ ^ necropsy The first drill Inop^ 

,>> . I’,, ^ V composed of small fragments of 

^ ^ ^ ^ ^ ^ cellular tumour containing ostco 

^V-SiV C *'■ ^ V''^' '?\ '^™ble siz, 

being rather small and con 

-r ' ^ *• ^ ^ taming from six to tuehe niicleii 

\ ! '• 'tu 'I' These cells were distributed through 

^ 'ft' V *4^ *"'/'*! ^ C'lt the tissue, more numerous i/ 

1^1 „ . 1 ^ others The} itcrd 

'5'4> "■ . ; .S’ ' / rt,./ *•>) separated by polygonal stroma celK 

• 1 'l r varied in size and exhibited a 

^ eTj 0 ?' ^ ''Fi ^ ^ mitoses Their nuclei itere etcn 

Jy ^ ^ ^ V/^ *" form and chromatin content and 

u 'v V'^ ^ •-ur .'t'f N features siiggestue o( 

dt ‘f’ ^ 4 *.' ^■''. ^ ^ ^ 'i* " malignancy (Fig 1) The specimen 

t . /- f* C r*- ., ^ Cl r ' 1 “■ 0* reported as "osteoclastoma 

j ” The second drill biopsy, recened 

Ccoc 1 -n- 4 . J 11 -u „ eight months later presented similar 

St drill biops} Reported as osteoclastoma anoearances iiith manv osteoclasts of 

{haematox} Im and eosin x330) appearances Mitn many osteoclasts oi 

large size throughout the tissue But 

the stroma cells though similar 

ex 1 ite many more mitoses including abnormal forms ItJoreover the chromatin content of the 

nuc ei y as variable Some cells appeared to be multinucleate but close crowding made it difficult 

0 assess the number (Fig 2) This specimen was suspected of malignancy and it yas reported 

as pro ably malignant osteoclastoma Amputation specimen — Amputation yas performed si\ 

months later through the upper thigh There yas an ill-defined swelling beloy the knee due to 

a growth that had almost completely destrojed the upper end of the tibia and extended vidclt 

into the soft tissues and muscles of the calf capsule of the knee joint, soft tissues betueeJ 

the tibia and fibula and bone of the inner aspect of the fibular head Much of the tumouT 

yas soft opaque pink and necrotic, a fey areas yere rubbery, pale yellow and slightl} bonjy 

e more peripheral parts yere soft and yhite including a distinct area of tumour, 8 centimetre^ 

in diameter occupr mg the low er third 

of the tibia and projecting through ™ ^ ~ - zrr — 

the mner cortex and periosteum ' ' 

There yas normal adipose marroy M 

in the shaft immediatel} above /" .*4 ijt #}/ i' 

and beloy this area Micioscopic ‘ ^ ^ 

eramination—Six hXocLs taken from ^ . f K ^ A '4 ~ 

representatue parts of the tumour ^ ^ H. ^ ^ , 

shoyed extensue destruction of tissue It - C »"•''' V’' 

yith haemorrhage and necrosis Osteo- t-4. ’^*1 **- * ' ^ ‘ ^ " 

clastic giant cells yere abundant IT 

m many areas and sparse in others . ii? ^ 

They yere separated by plump Jfcjl ^ / I 

poljgonal stroma cells yhich varied f:\ f 

greatly m size and shape and m 'Jf ^ ^ 

the size and chromatin-content of ^ •• ► Jt ‘ ^ ^ 

their nuclei (Fig 3) In some fields IN ^ ' 

they yere angular yith a deeplj l' VlKT**^* ^ ^ i ^ - n<.# ^ 

basophil c} toplasm There y ere many F - V ^ 

multinucleate giant cells obi lously ♦ ^ ^ V dt ' 

denied from these stroma ceUs ‘ 

but the relationship betiieen these " *' J^r 

giant cells and the osteoclastic giant ^— - _ „ “ 

® V. 


C- % 


A ^ 


■* Y t '' a. ^ fourteen months after the fint 

biopsy Later, there n 


' f 


y > *, r • 




W ^ / 

f A d > CLr' 

Fig 1 

Case 1 First dnll biops} Reported as osteoclastoma 
(haematox} Im and eosin x 330) 


^ ^ 4*. 


'^A' 'i 1 




a* ~ 4 , 4rT^ 


r 4*. V-- 


r . lin i:-.' .'•-v* t. 

'i*. 

. Ji < 




A *A>j/ 

' * • al ^ " 




^ ''A-. 




- 


I* 


gjiiin. ,.-cus diiu Liic ubueuciasnc giant P 2 

cells lias by no means clear and - , . i„4o,- Osteoclast 

, 1 4 - j 4 .T. Case 1 Second drill biopsy, eight months later : 

the more close the stud} the giant cells and plump closely croii ded stroma ce ls 

more difficult \\as it to a\oid the probably malignant osteoclastoma (haematox-} hn eo 
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conclusion that there were transitions 
bet^^een the t.o (Fig 4) Osteoid ^ 

tissue Mas present in many areas, <» ^ - -i. ^ ^ 

forming a coarse net betMeen the ^ \ / 

plump stroma cells In a few places ^ A _ ^ v* « 

calcium had been deposited and there ^ _llFi ^ ^ * r ' 

was early coarse-fibred bone No * i V ^y^ J7 ^ ^ %'Ja ' 

cartilage or myxomatous tissue Mas ' ■% ^ 

Identified P t 

< (fo.iiiiicnf— The three specimens from «h> AiP) <b^ ^ ^■ 

■ <'ns case shoMed steady progression .n^. ’ V i, 

1 f^om an apparently benign to an ^ ^ **“ ^ 

6b\iously malignant tumour It is ■> JA 
true of course tliat drill biopsy ‘ ' 

provides no more than scanty material 

for diagnostic purposes but the PX ^ 

appearances in both drill specimens * 

Mere sufficiently dissimilar from each ‘ ^ ‘'fRl? 

other and from any field examined in ^ ‘ ■>»• 

the si-x sections taken after amputation ^ 

from the mam tumour, to justify the r F jf -••v^ _ * 

conclusion that the}' were representa- Fig 3 


^ <3<, 

ity V**..— 


^ , .“i •■» ,'Jfc ^ ■’ ;*'■© ' ' 


r F '•^v^ 


f' ' ^ ~v~~r 0 !L<. 


conclusion that they were representa- Fig 3 

tive preparations The histological j Section of tumour after amputation, showing character- 

^appearances m the terminal stage Mere istic osteoclastic giant cells and polymorphism of stroma cells 
suggestive of osteogenic sarcoma but (haematoxyhn and eosm, x240) 

osteoclastic giant cells were more 

numerous and of wider distribution than Mould have been expected in such a tumour Nevertheless if the 
tumour had yiwf been examined at this stage the differential diagnosis would surely have been controv ersial 
Case 2 J L , girl, aged 19 years — Patient was never admitted to this hospital and full clinical 
notes have not been traced The primary tumour was first observed in November 1939, after 
there had been pam over the inner aspect of the upper right tibia with no history of injury 
There Mas a tender ‘fluctuating swelling A small biopsy specimen described as "cortex 
y 'nd scrapings from bone cyst was received by my colleague. Dr W W Woods at the Emergency 
f Jedical Service Laboratory Southend The serum-calcium was estimated and found to be 9 4 mgm 
per cent, thus excluding generalised osteitis fibrosa In April 1940 the c}st was curetted 

and filled with iliac bone chips In 
t — V .■'/“ty January 1941 it was noted that she 

^ ^ 2 ,1 was walkirtP" v\ pll but iri A-nnl 1Q41 fwrv 








% ' -’A ^ 

I' ir . . . ^ 

L -4 .li' 


-t. - ' 


i|-W 

llAtT 


^ % 




t' was walking M ell but in April 1941 two 
t» small sequestra separated A course 
^ q of radiation treatment was given In 
^ July 1941 the limb was amputated 
■' " through the middle third of the thigh 

The fate of this specimen cannot be 
I traced and no histological report is 

available In May 1942 she was 
lit; , admitted to the Connaught Hospital 
' ^ _ under Mr W Welpl} m ith haemo- 
" pt}sis radiographic evidence of three 
' ' golf-ball secondary deposits in one 

lung and a subcutaneous metastasis 
in front of the left ear which was 
C3l excised for histological examination 
> She died m August 1943 four j'ears 
after the primary tumour was first 
I observed Necropsy was not performed 
Pathological examination — Pathological 


r,vf •,» *’ — “ 

r <<!S. ^ sA ilJl. Q. material was limited to biops} of 


Fig 4 


the pnmarv' tumour in 1939 and of 
Case 1 Another field of the section after amputation showing ff*® preauncular metastasis excised 
sfroiin cells and transitions between these and osteoclastic m 1942 The first biopsv specimen 


giant cells (bacmatoxv lin and eosm \ 440) 
I NO 2 MW 1940 


consisted of fragments of bone, the 



284 


DOROTHY S RUSSELL 


trabeculae being separated bv many osteoclastic giant cells in a spindle-celled matn\ (rin 31 
Other areas Mere composed of dense fibrous tissue and bone trabeculae separated bj' spindle cell 
There Mere many pigment-macrophages No mitoses were present and there Mere no giant cell 
other than osteoclasts Macroscopically the second specimen consisted of a dome-shaped snellm" 


.iL^ tf.f. »» 




Fig 5 

Case 2 Biopsy from the primary tumour of the tibia — osteoclastic 
giant cells in a spindle-celled matrix (haematoxylin and eosm, x290) 


Fig 6 

Case 2 Subcutaneous metastasis of the tumour showing, on the ^ft 
the border of a blood space, and on the right, osteoid tissue with a 
trabecula of coarse-fibred bone (haematoxyhn and eosm X IfO) 

1 3 centimetres in diameter projecting into the skin On section there Mas a Mell defi 

2 centimetres in diameter, consisting of haemorrhagic and grey tissue containing 

MiC) oscopicnl/y the tumour expanded the dermis and m as m ell-defined above and beloM } yjge of co^r 
collagenous tissue The lateral borders Mere less sharp and Mere occupied bj' fine tra ec 

T 
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fibred bone embedded in collagenous tissue containing spindle cells Similar foci of bone lay nearer the 
centre much of which was composed of large irregular blood spaces lined by cellular tumour tissue 
(Fig 6) In this large osteoclastic giant cells were conspicuous, associated with closely packed round, 
ovoid and pol} gonal mononuclear stroma cells containing nuclei of even shape, size and chromatin-content, 
except where they had become pyknotic and angular (Fig 7) Occasional mitotic figures were present 
but there were no giant forms More remote from the blood spaces the cellularity of the tumour tissue 
was reduced the cells were more frequently spindle-shaped and osteoclasts were less abundant Mitotic 
figures were rare Such areas merged into the still less cellular areas which were rich in collagen and 

S ociated with bone formation Reticulm fibrils were abundant throughout the tumour, separating the 
aller cells and enclosing the osteoclasts 



Case 2 Another field of the subcutaneous metastasis showing the character of the cells of 
the more cellular central areas (haematoxyhn and eosm , x 620) 


Comment~li is unfortunate that the amputation specimen could not be traced, particularly 
since the early biopsy specimen provided no more than meagre material for histological 
assessment It is clear, however, that the cellular character of the tumour showed no 
departure from that of the t3T)e generaUy accepted as benign Indeed, for a time, the diagnosis 
|Oj osteitis fibrosa was considered The metastasis itself showed no obvious cytological 
, Tdence of malignancy and there is little doubt that if it had been presented to a pathologist 
I ds a primarj growth it would have been labeUed " benign ” The case is therefore important, 
both in showing the difficulty of assessing mahgnancy m microscopic exammation of the 
, pnmari tumour, and m demonstrating that such benign features may be perpetuated in 
metastases Incidentally the metastasis show s clearly the osteogenic capacity of osteoclastoma 
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THREE CASES OF 2HALIGNANT OSTEOCLASTOAIA 
IN PAGET’S OSTEITIS DEFORMANS 

The association of mahgnant osteoclastoma \vith osteitis deformans (Paget’s disease' 
does not appear to be recognised generally but, quite evidently, it accounts for a proportion 
of the mahgnant tumours that comphcate this disease and it was represented in the record 
of this Department by three cases 

Case 3 W H W , male, aged 70 years — ^The left lower limb ivas amputated through the hip joint ?, 
another hospital in 1931 for a tumour of the left upper femur Six months later a pulsating sucllil) 
appeared at the lower end of the right femur necessitating amputation through the right thigh A. tumoj 
w as also obseiw^ed in the lumbar muscles The patient died a few months later There w as no necrops 



Fig 8 

Case 3 Alahgnant osteoclastoma in Paget s osteitis deformans 
Tumour in the left femur 


Pathological examinaiton — The material available consisted of the left lower limb j 3 centimetres b' 
postenor bowmg of the femur and tibia On section a pol}m}'stic tumour measuring ^ 

5 centimetres occupied the anterior aspect of the necL greater trochanter and upper pa ^ stance 
of the femur (Fig 8) It had invaded adjacent muscles and completely destroyed the co jjiood 

of 6 5 centimetres C 3 stic spaces measured up to 3 centimetres by 1 7 centimetres M ca'i*'' 

Their walls consisted of thm gre\ - 3 ^ellow tissue of fibrous consistency The rest o e g^^rscteast 
was occupied by gelatinous brown-red marrow The femur, tibia and fibula large spaces fill I' 

changes of Paget s osteitis deformans Mici oscoptc examinahon — ^The growdh me u e a^^^ spindle aij 
with fresh blood, Imed for the most part with large osteoclastic giant cells appearanc^ 

pol3morphic stroma cells Elsewhere the hnmg was composed of flattened cells o en separat<“ 

The more solid parts of the growth contained similar osteoclastic giant cells m a^e jiuajei of tb^ 
b 3 ' plump pol 3 niorphic and spindle cells which varied greatl 3 ’- in size and shape (Fig 

cells also \aned m size shape and chromatin-content Alitotic figures were conspic“°' 

multmucleate giant cells of malignant t 3 ^e In some areas betw een the C 3 's s 

-f p(5E?* 
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r.f T^mmpnt macrophages The tumour had invaded adjacent soft tissues and in many places, 
TuTside the^cLfines of the bone osteoid tissue was laid down as a net between the polymorphic tumour 
cells Other parts oJ^ the bone showed stages of osteitis deformans 

Co77iment—Tlie cytology of this tumour is clearly indicative of its malignancy The many 
osteoclastic giant ceUs, and the situation of these cells in the walls of large blood spaces 
throughout the tumour, are characteristic of osteoclastoma The tumours that subsequently 
arose in the other femur, and m the lumbar muscles, were presumably metastases although 
t ih might be possible to interpret the second femoral tumour as being of independent origin 


^rise 4 W M, male, aged 49 years Chntcal history — For eight years this patient had noticed 
'i thickening and bowing of tlie lower limbs below the knees Recently there had been headaches without 
vcTOiting and, during the w’eek before admission numbness and loss of power m the right lower limb 
weakness of the right upper limb, and the appearance of a lump on the left side of the skull which was 
said to have grown larger Two days before admission there had been Jacksonian attacks starting with 



Fig 9 

Case 3 Malignant osteoclastoma in Paget s osteitis deformans Osteoclastic 
giant cells and polj'morphic stroma cells (liaematoxylin and eosin x210) 


twitching moiements in the right great toe extending up the right lower limb and then involvmg the right 
upper limb On examination — There w as a tense pulsating painless swelhng one mch in diameter over 
the postero superior angle of the left parietal bone The edge of the bone could be palpated about its 
margins The circumference of the head was 22 6 inches Both tibiae were thickened and bowed 
Operation — After reflection of the scalp a highly vascular growth was disclosed replacing the bone and 
iniading the pericranium and parasagittal dura The tumour was partly removed Five days later 
motor power was regained in the right upper and lower limbs Two weeks later paresis returned with 
increasing involuntary movements Aphasia and incontinence developed and the patient died two 
months after admission to hospital Necropsy — Bi onchopneumonia Haemouhagic tumour of the left 
pauctal bone invading the subjacent cerebium Osteitis defoimans of the skull femora, tibiae and 
''tciimiii The vault of the skull which has been preservmd as a museum specimen was diffusely 
hickened up to 1 3 centimetres but there was no additional expansion in the region of the tumour The 
n-ir^gms of the bone showed a sharp transition to the tumour which formed a mass measuring 2 5 centimetres 
\ 7 centimetres Half the tumour projected into the pericranium but did not penetrate beyond it The 
jilt surfMcs w ere homogeneous and grev The outer aspect of the dura show ed a laj er of similar tumour, 
.cvcral millimetres thick forming a fringe along the left border of the superior longitudinal sinus which 
ns shghtlv deflected to the right The inner aspect of the dura showed a small mass of tumour 2 centi- 
■netres in diameter projecting into the angle between the sinus and the fakx The tumour also extended 
hrougli the cerebral cortex to reach the central white matter No metastases or other bone tumours 
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and angular stroma cells, ^^hIch^Lledgreatlym size ^^ThT Packed sp.ndle 0“' 

Co;;z;;ze«;— The rapid deterioration of the patient ^ft 

surgical exploration accord ^^ath macroscop^f rd ^ ^^e gro.ih and ) 

are indicatn e of a malignant neoplasm ^ ^ microscopic appearances, both of ^bl 



A MVJ 


SuLg Sbral malignant osteoclastoma of the skull 

pohrniSrphms^oma eSls of -d 

is of malignant appearance (haematowhn 
and eosin x 330) 


Osmond-Clarke \\-ith Paset f years A.dmitted to the London Hospital under the care of 'k 
man} ears the left tibia left h ^ ^ ormans and a tumour of the left tibia Clinical features— 

affected b\ osteitis deformans proximal phalanx of the right index finger had been 

left tabia there had been mn+i months before admission after a bloi\ on the upper end of the^ 

the s^^ellmg measured 3 gradual de\elopment of a pulsating s^\elhng On admission , 

of the thi4 Se i ^ Operatron-Tlse limb r^as amputeted through the middh 

Pallwlogical examination—Macrlscobi^—^ to-daA, nearly Uso years later she is alne and I'cll 
in the medullaix caMt-i of thp tiH a ^ marked bowng of the leg Section shoved a turnon 

centre and containm.^ patches of metres in diameter composed of grey-vhite tissue \nth a )eI!o-' 

cortex V as eroded o\ er an area mea ’‘^ell-defined c} st near the upper end The antenc 

se\eral places Xo pair f; uring 7 o centimetres The posterior cortex was ba}ed by grog'll! ^ 

SeTi dl^an^ SI The rest of the bone shoved the changes, 

and ex-tended into the a cellular tumour vhich had eroded the ^ 

throughout the tissue (Fi<. H) Th osteoclastic giant cells vere distnbu 

vhich varied greatlj in size as veil aS shr^^ separated by pohmorphic angular, mononucleated cj 

ell as shape Among these vere man\ large multinucleate giant ce^ 
re el} large vesicular often lobed nuclei of mahgnant t}-pe Some of these giant cells vere- 
arge as e os eoc as c ^ant cells Mitotic figures vere abundant There v as extensne necrosis of ti 
mour in man} areas Ao cartilage or osteoid tissue appeared to ha\e been formed in the tumour I 
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+ r,r, there tvas a large irregular area of closely packed foam cells, apparently corresponding to the 
^noCtc?:^^^ eye A few pofyinorph^c tumour cells were scattered among these 

foam cells j , t, j „ 

Comment— By all the usual criteria this was a highly malignant tumour, and the diagnosis 

lav between osteogenic sarcoma and malignant osteoclastoma The diagnosis of malignant 
osteoclastoma is favoured by the many charactenstic osteoclastic giant cells and the 
xanthomatous area within the tumour This interpretation is perhaps supported by the fact 
that the patient is in good health nineteen months after amputation 


DISCUSSION 

If the first two cases reported m this contribution are acceptable as authentic examples 
of metastasizing osteoclastoma, it follows that metastasis m this tumour is associated noth 



Fig 11 


Case 5 Osteitis deformans with malignant osteoclastoma of the 
tibia Two osteoclastic giant cells are seen left of centre and right 
lower comer m association wth polymorphic and giant stroma 
cells (haematoxjhn and eosm, x380) 


two different types of evolution m the growth A frankly malignant change may take place m 
the stroma cells of the pnmary tumour ivith the production of cytological appearances that 
are difficult to distinguish from those of osteogenic sarcoma (Case 1), alternatively the 
tumour may proceed to metastasis without appreciable morphological changes in its cells 
(Case 2) Confirmation of the first is to be found m many published reports, and it is 
exemplified in the case reported by Finch and Gleave in which the metastases had malignant 
appearances In Dyke’s case there was no detaded descnption of the stroma cells and the 
photomicrographs are at too low a magnification to rectify this omission Orr’s case, in 
\\ hicli the pulmonar}' metastases alone are described and illustrated, shows some resemblance 
to Case 2 of this paper in the character of the stroma cells which were for the most part 
^ spindle-shaped—" perhaps larger than the corresponding cells of the benign osteoclastoma ” 
I -I- ' ind a few show ed mitoses 

j ^ Further experience alone can decide whether these two types of metastasizing 
osteoclastoma are to be distinguished If such a distinction is confirmed it foUow's that no 
accurate prognosis can be based upon the histological appearances of a solitary osteoclastoma 
c\ en although, by ordinari cntena, it may appear benign 
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Absence of bone formation has been regarded as an important diagnostic feature of 
osteoclastomata m general (Stewart 1922, Stewart et al 1938) However, osteoid tissue ua<; 
present m the metastases m Finch and Gleave’s case, and bone was reported in the metastase 
by Dyke The conspicuous amount of coarse-fibred bone in the subcutaneous metastasis in 
Case 2 of this senes appears to estabhsh the osteogenic capacity of the tumour cells This 
point IS of fundamental importance in that it links osteoclastoma and osteogenic sarcoma 
more closelj'^ than has been conceded, and explains many of the difficulties of interpretation 
of mahgnant vaneties- of osteoclastoma 

Finally the association of malignant osteoclastoma with osteitis deformans, as reportel 
m Cases 3, 4 and 5 of this senes, casts an interesting side-hght on the disputed question jf 
to whether or not a distinction should be dra^vn between the osteoclastomata that may 
associated vath generahsed osteitis fibrosa and the solitary osteoclastoma that occurs mthout 
general bone disease TumbuU (1931), from study of many examples, was unable to 
distinguish the tumours of these two groups on a purely histological basis In Paget’s osteitb 
deformans, a disease which in its early stages closely resembles osteitis fibrosa, he found 
that both osteoclastomata and cysts occurred, even although they were rare (Turnbull 
1931-32) Mahgnant tumours of bone complicate osteitis deformans in a small percentage of 
cases, estimated by Geschickter and Copeland (1931) at 5 to 7 per cent These tumours are 
usually said to be osteogenic sarcomata Such a diagnosis may possibly be correct for Case a 
m this senes , but it is beheved on histological grounds, that mahgnant osteoclastoma is the 
true interpretation of Cases 3 and 4 

I am indebted to IMr W R Welply for information about Case 2 and to Mr Osmond-Clarke for notes on 
Case 5 The photographs were prepared by Mr A J King 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 


9 CHONDRO-OSTEO-DYSTROPHY 

Morquio-Brailsford Type 

H A Thomas Fairbank, London, England 

\ This disorder is charactensed by dwarfism with shallowness of the vertebral bodies, 
Jtiarked kyphosis, sometimes angular increase of the spinal curve at the dorsi-lumbar junction, 
""akid progressive changes in the femoral head and acetabulum in a child of normal intelligence 
It lacks the special features that are characteristic of the other type of chondro-osteo-dystrophy 
known as gargoyhsm To a varying extent the whole skeleton is affected, ivith the exception 
of the bones of the skull and face which are usually normal 

The condition is generally associated with the names of Morquio and Brailsford Cases 
that we should now place in this group were undoubtedly published under vanous titles 
before 1929, but m that year Morquio described " A Form of Familial Osseous Dystrophy ” 
seen in four members of a family of five , and Brailsford suggested chondro-osteo-dystrophy 
as a suitable title for the condition he found in one patient, the radiographic changes of which 
were descnbed m detail In 1920, Wheeldon reported two patients with “ achondroplasia ” 
but with the unusual feature of a wedge-shaped vertebra which is so often a characteristic 
feature of both types of chondro-osteo-dystrophy, and one of these patients was later followed 
up and reported by Pohl (1939) as an example of Morquio’s disease In 1925, at the Royal 
Society of Medicine, Thursfield showed “ A Case of General Enlargement of Joints ’’ which 
this author had seen ivith him, and which he published with illustrations in 1927 , this case 
we should now place in the group under discussion Many others have since been reported 
Hereditary and familial influences — Hereditary influences are seldom apparent, whereas 
familial influences are common Statistics vary because of differences of opinion whether 
•' not individual cases should be included Of the sixty cases known to this author, which 
believes should be classified in the group, it was found that another member of the family 
was affected in about one-third Jacobsen (1939) reported twenty members in five generations 
of one family affected by a condition which, though not typical, appears to be aUied closely 
ivith the Morquio-Brailsford syndrome 

Sex — Both sexes are affected, males slightly more often than females 

Age — Some abnormality may be present at birth (Hirsch 1937) but the developmental error 
is seldom apparent until the child begins to walk and appreciable changes are often first 
recognised at about the age of 4 years or even later Only six patients in the senes studied 
bj^ this author were seen under the age of 4 years, but thirty-six (60 per cent ) were under 
10 years of age 

Etiology — The possible causes have been discussed by many authors but mthout any 
convincing evidence, and it must be acknowledged that the cause is unknown Ashby, 
Stewart and Watkin (1937) suggested that the disorder rvill eventually be included with 
gargoyhsm in the group of lipoidoses 

Clinical characteristics — At about the age of 4 years it may be noted that there is 
curvature of the spine, failure to gam normal height, and the development of S 5 mimetncal 
deformities which increase, mth progressive cnppimg, until the child is unable to walk 
witliout aid The tj^pical appearances are those of a round-backed, knock-kneed, flat-footed 
' t lid uho stands wnth the hips and knees flexed in a crouching position, wnth the head thrust 
I forward and sunk betiveen high shoulders, looking not unlike a case of cervical canes, and 
w alking in the w addling manner of a duck (Morquio 1929) The face is intelligent but perhaps 
inclined to conform to an almost charactenstic tj^e The bndge of the nose may be depressed 
and the e\es wndel} separated, the head mar be large but it is usuaUy normal in size and 
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shape, the neck is short There is marked kyphosis of the spine ivith a short lordotic cune 
below In about one-third of the patients there is angular accentuation of the kj^ihosis in 
the dorsi-lumbar region which may suggest canes of the spine, but pam in the back b 
most unusual There is always limitation of movement, particularly of extension of tlie 
spine, and there may be scohosis The chest is narrow and the antero-postenor measurement 
IS increased, the sternum being thrust forwards (pectus cannatum) Muscle weakness mthout 
changes in the electncal reactions has been noted The spleen and liver may be felt rather ^ 
easily but they are not enlarged j 

Though the child is dwarfed generally, it is shortness of the spine that is chiefly responsibli 
for the lack of height The limbs are relatively long It has often been recorded that in thi 
standing position the hands reach almost to the level of the knees Dwarfing of the proximal 
segments of the upper hmbs, which is so marked a feature of achondroplasia, was noted in 
only one of the sixty cases Some authors have said that there is congemtal elevation of the 
scapula (Sprengel’s shoulder) but their descnption of the mobihty of the scapulae hardh 
agrees with the usual finding m this deformity 

The epiphyses are often but not always enlarged In some joints there is limitation of 
movement whereas others show hypermobihty, this variable feature bemg ewdent sometimes 
m different ] oints of the same patient As would be expected from the radiographic appearance^ 
there is often stiffness of the hip joints and less frequently of the shoulders, knees, ankle' 
elbows, \vnsts, fingers and toes General stiffness involving many joints was a feature in 
sei'^en patients Laxity of hgaments rvith h 5 q)ermobility is seen most often in the wTist' 
fingers, feet and toes, and less often m the knees and ankles It may be possible to dorsifler 
the Avnsts until the fingers touch the back of the forearm In one unpublished case of a bo\ 
aged 4 years, uith ividespread laxity of hgaments, several joints could easily be dislocated, 
and both patellae dislocated whenever the knee joints were flexed Knock-knee and other 
deformities occur at the joint level, or close to it, and are not the result of bending of the 
shafts of the bones, they tend to become gradually worse ^ 

The fingers are usually broad and blunt Enlargement of the interphalangeal joints L 
the fingers was a sinking feature in four patients, and to a less extent in a fifth, the swellinl 
suggesting polyarthntis , but the enlargement was due to thickening of the bones and not tc 
swelling of the joints Widespread stiffness mvolvmg many joints was a feature of these 
cases (Thursfield 1925, Scott 1929, EUman 1932, Hardwick 1938) 

Pam is unusual, but as bone changes in the hip joints increase there is sometimes pam 
in this region which may be the first symptom responsible for the child being taken to hospital 
Blood examination reveals nothing of importance The serum calcium may be raised, lowere 
or normal 

Radiographic appearances — General porosis of the skeleton has often been no e ^ 
This IS of no diagnostic importance and it is almost certainly no more than the result o 
hmited actimty due to cnpplmg The spine shows flattening of the vertebral bodies \dim 
may be more obvious m the dorsal than in the lumbar region There is platyspondylj 
mcrease m the transverse diameters, and particularly in the antero-postenor diameters, 
the bodies In lateral radiographs the bodies have a charactenstic shape by which they ca^ 
be distinguished readily from the typical vertebral bodies of gargoylism The upper ai^ 
lower surfaces are irregular, ill-defined and defective, with a tendency to approximate 
each other m front, thus accountmg for a wedge-shaped appearance which is accentua e 
a central prolongation, or tongue Later on, multiple centres appear b}'^ which the e e ; 
are repaued and the epiphj'^sial nngs formed (Brailsford 1944) In the lumbar ° 
layer of less dense bone has been seen above and below, ivith a more dense layer e i 
(Guenn and Lachapele 1938) The typical shape is most obvious in the lower 
upper lumbar regions, the lower lumbar vertebrae tending to be more norma 
When there is an angular kmk m the spine, lateral radiographs show that one ve e 
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at the dorsi-lumbar junction is smaller than the others and is displaced a little backwards, 
as if It had been squeezed out of position by the bodies above and below This mal-alignment 
IS always more obvious immediately above the small body than below it , in fact the appearimce 
suggests that the spine above has slipped forwards on the small wedge-shaped body The 
first lumbar vertebra is most often affected in this way but the anomaly may be seen in the 
twelfth dorsal, and occasionally in the eleventh dorsal vertebra The second lumbar vertebra 
was the centre of a kink in one patient and the third lumbar vertebra m another The body 
iext below the displaced one was also rather small in three cases (Summerfeldt and Brown 
1936, Pohl 1939) the body next above was reduced in size in only a single, unpublished case 
As a rule, the intervertebral discs are relatively deep, but occasionally they are reduced m 
depth The pelvis maj^ be narrow or shaped as in the ape The ribs are more horizontal than 
usual and the 5 r are expanded at both extremities 

There is usually irregularity m outline of at least some epiphyses The hips are always 
affected, the changes becoming progressively more marked as the child grows The acetabula 
are enlarged and irregular The femoral heads are irregular, flattened and fragmented 
Sooner or later the femoral necks appear short, thick and spread, noth coxa vara Examination 
of radiographs taken at intervals of three to six years in four cases in the author’s collection 
shows not only that changes are definitely progressive but that the femoral heads may be 
normal to begin mth and only later show signs of faulty development or degeneration There 
may be mcompleie or complete dislocation of the hip joints on one or both sides In one 
patient there was no displacement of the femora at the age of 9 years and yet both hip joints 
were dislocated when re-examined at the age of 15 years Other epiphyses that sometimes 
show degenerative changes are those at the lower end of the femur, upper end of the tibia 
(Ruggles 1931) and upper end of the humerus, but it is only the changes in the hip joints that 
are important from the diagnostic point of view " Several ” or " many ” epiphyses were said 


to have been affected in seven cases It is also said that irregularity and fragmentation of the 
^piphyses may disappear later Delay or irregulanty in ossification may be seen m the patella 
' The jomt spaces appear to be unusually wide in younger children The shafts of the 


"^major long bones are usually normal but, occasionally, they are short and thick There was 
symmetncal thickening of the cortex on the outer side of the upper femoral shafts in one 


patient — a cunous feature that has been seen in only two other patients, both suffenng from 
gargoyhsm The metaphyses may be splayed to accommodate the enlarged epiphyses 
especially in the radius and ulna where the epiphysial lines at the lower ends are tilted towards 


each other The ulna, as m so many developmental errors, may be short The fibula may 
also be short, whereas m achondroplasia it is usually long 

The metacarpals and phalanges are stubby, with expanded ends The bases of some 
metacarpals, especially the third and fourth, and the distal extreimties of the phalanges, 
tend to be pointed There may be multiple centres of ossification for the epiphyses of the 
hands and feet Ossification of the carpus may be delayed and when the bones are ossified 
they may be irregular m outline There may also be irregulanty in shape of the tarsal bones 
In one case, included uith confidence in this group because of other skeletal changes, the great 
toes were abnormally long and large, the first metatarsals shanng enlargement with the 
phalanges (Thursfield 1925) 


Changes in the skull are usually minimal and unimportant The pituitary fossa is usuaUy 
normal, it has sometimes been found small and sometimes enlarged Digital markings in 
|tlie skull Mere seen in two brothers in a family of eight children in which a third member 
showed signs of the Morquio-Brailsford affection 

Progt css— As a rule radiographic changes in the bones advance, and deformities progress 
wit 1 increasing disabiht 5 >-, until walking becomes impossible ivithout assistance 
at ologj-— The pathology is unknown Shelhng (1945) examined biopsy specimens from 
he lower femoral epiphysis and diaphysis m one case the epiphjsial line was irregular. 
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there were cartilaginous nests within the bony trabeculae, and the matnx m these nests was 
stnated and stained in an irregular manner Hams and Russell (1933) beheved that mucoid 
degeneration of cartilage in place of normal calcification was the fundamental change in 
dwarfism including achondroplasia 

Differential diagnosis — Many examples of Morquio-Bradsford chondro-osteo-dystroph\ 
have been reported as cases of achondroplasia, with or without the prefix “ atypical ", but 
as a rule the appearances of the head and face m chondro-osteo-dystrophy are quite unlike 
those of achondroplasia In achondroplasia there is apparent lordosis with prominence of tlitj 
buttocks, less secondary kyphosis, normal length of the spine, shortening of the limbs anc 
particularly of the proximal segments, and usually bowing of the legs rather than genij 
valgum ^ There is seldom coxa vara m achondroplasia and there are never the gross epiphysial 
and articular changes seen m the Morquio-Brailsford affection The achondroplasiac patient 
IS sturdy and strong, he is not feeble as are the patients discussed in this chapter 

The special features of gargoylism, the other type of chondro-osteo-dystrophy, are the 
heavy facies, mental deficiency, cloudy corneae, and enlargement of the liver and spleen In 
gargoj'^hsm the spine may also show a kink in the dorsi-lumbar region with one vertebral 
body small and displaced backwards, but the shape of the bodies differs markedly from that 
seen in the hlorquio-Brailsford type Very seldom is there difficulty in deciding to which group 
a case belongs after examination of radiographs of the spine, but the one descnbed by Snoke 
(1933) IS an exception 

VTien many epiphyses are involved the condition must be distinguished from dysplasia 
epiphysiahs multiplex m which the spine is usually normal and the acetabulum is not altered 
m the way that it almost mvanably is m the Morquio-Brailsford syndrome Only one example 
of multiple epiphysial dysplasia with flattening of the vertebral bodies is known to the author 
When the patient complains only of the hip joints, local radiographic changes might suggest 
the diagnosis of pseudo-coxalgia were it not for the striking deformities of the trunk 

Deformity in the dorsi-lumbar region due to wedging of a vertebral body may be see^ 
occasionally in cretins, even m foetal life (Annual Report of the Institute of Social Medicine^ 
Oxford 1946 ) The appearances in one patient, seen by the author, would suggest that the 
abnormahty in shape of the vertebral bodies in cretins is of the type seen m gargoylism 
rather than that of chondro-osteo-dystrophy A similar local deformity of the spine has 
been seen in a child who appeared to be entirely free from other skeletal abnormalities 

The distinction from spinal caries of the dorsi-lumbar region should be made without 
difficulty after examination of lateral radiographs of the spine It must be recognised, 
however, that a degree of dwarfism is a feature of several conditions, and at}q)ical cases 
occur \vhich, for the moment, it is difficult to classify with any degree of conviction 

* It IS true that in two unquestionable cases of achondroplasia there was an angular k}q)hosis 
dorsi-lumbar junction In one of these a vertebral bodv at the angle was smaller than the others 
in neither were the i ertebrae flattened and spread 
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CASE 10— CHONDRO-OSTEO-DYSTROPHY (Morquio-Brailsford Type) 

(Figs 22-26 ) Boy aged four and a half years Enlargement of joints and other deformities 
first noticed after an attack of bronchitis when six months old Did not walk until the age 
of three and a half years Family history negative Clinical features — ^kypho-scoliosis with 



Fig 22 


Case 10 Photographs of the child aged four and a half years showing 
thickening of the ends of the bones and lengthening of the great toes 
Rote the kj'photic curve and the t>'picat standing attitude with the 
hips and knees flexed 


enormous enlargement of the epiphyses and lengtlienmg of the great toes (an exceptional 
ea ure), some limitation of rotation movement at the shoulder joints and of pronation and 
supination of the forearm Fingers thick and stumpy, nails unusually short, unable to flex 

le ngers properly, especially at the metacarpo-phalangeal joints Backward child Head 

a ler large (Under the late Dr Hugh Thursfield Reported Thursfield 1925, Fairbank 1927 ) 
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Fig 24 

Case 10 Lateral radiograph shoeing 
increased antero-posterior measurement of 
the bodies disc spaces not undul}’^ mde no 
abrupt kj'phos at the dorsi-lumbar junction 





Fig 23 

Case 10 Upper hmb, shonnng the 
stout bones Math enlarged ends and 
some irregularitjf of ossification of 
the epiphyses 


Fig 25 

Case 10 Enlargement of the great toes 
rvith irregular ossification at both ends 
of the first metatarsals and the proximal 
phalanges 



» ) 




Fig 26 

Case 10 Showmg ape-hke shape of the pelvis poorly developed acetabula and 
marked coxa vara mth delaj^ed and irregular ossification of the femoral heads 
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CASE 11 CHONDRO-OSTEO-DYSTROPHY (Morquio-Brailsford Type) 

(Figs 27-29 ) Girl aged six years Sent to hospital for deformity of the wrists and spine 
Family history negative Head big, skull of normal shape, premature closure of sutures 
Rigidity localised to the dorsi-lumbar junction Femoral heads prominent , abduction of the hips 
not limited Genu valgum Abduction of the shoulder joints limited to 80 degrees Extension 
of the elbow joints slightly hmited Forearms short, especially the ulnae, supination 
excessive Marked hypermobility of the wrist joints m all directions, the fingers can easily 
^ouch the flexor aspect of forearms Fingers and thumbs blunt (Under Mr H L -C Wood ) 



Fig 27 


Case 1 1 Spine showing 
typical shape of the bodies 
with the central ‘ tongue ’ 
in front The second lumbar 
body is small and displaced 
backwards The discs are 
unusually deep 



Fig 28 


Case 1 1 All the long bones are 
rather short and stout Note 
shortness of the ulna and tilting 
of the lower epiphyses of both 
forearm bones ‘ Pointmg ’ of 
the bases of the metacarpals is 
not striking in this case 



Fig 29 

StebLa^nd onirsi^Jht 

ana onii slight irregularity m the ossification of the femoral heads 
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CASE 12 CHONDRO-OSTEO-DYSTROPHY (Morquio-Brailsford type) 

(Figs 30-34 ) Boy, aged nine and three-quarter 5>-ears Deformity of the left hand, suggestne 
of rheumatoid arthritis, since birth Other deformities not noticed until the age of three or 
four 5-ears One sister was said to have deformities of the spine and hip joints, three other 
sisters normal Dwarfed Flat depressed nose, forehead prominent Teeth h5q)oplastic All 
epiph5^ses enlarged and joint movements restncted Complains of lumbar pain nhen the hip 
j oints are flexed be5mnd 7 0 degrees General muscular weakness Blood ini estigations negatn e, 
but said to have had negative calcium balance treated successfully mth calcium gluconate 
and \ntamin D hlarked k5q)hotic curve mth angular accentuation at the dorsi-lumbar 
junction, the twelfth dorsal bod}^ being small and displaced backwards hlarked changes ir| 
the head and neck of both femora no subluxation Irregular ossification m the epiphj'ses 
of the upper end of the tibia, lower end of the humerus (capitellum and medial epicondj'le), 
lower end of the ulna and upper end of both humeri (Under the late Dr Gordon Pugh ) 
'\Mien examined at the age of fifteen 5'’ears there was marked k5^phosis vith a short 
lordosis below which had improved his general posture, genu valgum, feet flat, genera! 
laxit}’^ of the knees, ankles, fingers, and particularly the WTists, feet blue and cold Skull 
broad forehead prominent Teeth good The outhne of the vertebral bodies is now much 
more irregular m both antero-postenor and lateral films, and there is further destructne 
change m both femoral heads which are now subluxated (Under the late Sir Henry Gauvain ) 



Fig 30 


Case 12 at the age of nine }^ears Radio- 
graph of the spine shoii s typical tongued ’ 
vertebral bodies The twelfth dorsal vertebra 
IS reduced in size and is the apex of an 
angular ki-phosis The second lumbar bodv 
approximates more closelj in shape to the 
twelfth dorsal than do the others the 
ele\ enth dorsal bodj" is slightlj smaller than 
the bodies aboie it The discs are deep 



Fig 31 

Case 12 at 9 5 '’ears showing 
motthng and fragmentation of 
the capitellum and internal 
epicondyle of the humerus 



Fig 32 

Case 12, at 9 3 ears showing 

irregular ossification of the ou er 

part of the tibial epiph 3 Sis 
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Fig 33 

Case 12 At the age of nine years Radiographs of the pelvis and hip joints show that 
the pelvis is narrow and there is fragmentation and destruction of the femoral heads 
with thickening of the femoral necks The acetabula are large and poorly formed 



Fig 34 

& 1 SC 12 at the age of fifteen rears The peUas and femora show further changes in the femoral 
heads now with definite subluxation of both hip joints which was not present l^the age of n^ 

rears (Fig 33) 
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CASE 13 CHONDRO-OSTEO-DYSTROPHY (Morquio-Brailsford type) 

(Figs 35-38 ) Girl, aged five years Umvilling to walk far, cned with pain Enlarged joints 
and round shoulders since infancy Father’s mother and sister both of short stature (both 
dead) Stiffness of the shoulder, elbow, wmst, hip and knee joints, some limitation of 
pronation and supination of the forearms Valgus deformity of feet Blood examination 
showed nothing of significance General dwarfism, hmbs more affected than trunk Moderate 
kyphosis Little movement in the spine except m the cervical region Badge of the nosf' | 
sunken Forehead prominent Long bones stout, with splayed ends When the child f 
standing the finger tips reach just below the greater trochanters 



Fig 35 


Fig 36 


Case 13 Fig 35 shovs the condition of the spine at the age of two years Fig 36 

vertebral bodies the deep disc spaces, and the enlargement of the anterior ends o , , {jodies 
shows the condition at the age of five years there is irregularity above and belon 

in the lumbar region the appearance suggests that less dense bone has been add 

the rather less dense bodies previously present 
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Fig 37 

Case 13 at the age of two years Radiograph of the pelvis and 
hip joints shows rather large acetabula and, for this age normally 
ossified though rather small centres for the femoral heads 




Fig 38 

Case 13 at the age of fir e j ears The pel\ is and hip joints show progressive changes 
that Mere not present at the age of two >ears (Fig 37) Thickening of the cortex 
now seen on the lateral aspect of both femoral shafts is not believed to be significant 
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10 CARGO YLISM 

Synonyms— Hurler’s syndrome, Dysostosis multiplex 


This tipe of chondro-osteo-dj strophy is charactensed not only by dwarfism but also 
b}^ a hear 3 , ugly facies, comeal opacity, mental deficiencj , kyphosis, distension of the 
abdomen, and enlargement of the liver and spleen The first two cases v'ere reported b\ 
C Hunter in 1917, the patients were brothers, neither had the corneal opacities that aresn 
often a striking feature It is to Hurler that pnont} of description is often given She publishe/ 
two cases m 1919, both bo 3 ^s, one was investigated later b 3 ^ Tuthill (1934) who first publish(| 
a detailed account of the neuropatholog 3 ^ In 1933 Bmswanger and UUnch reported two cas/ 
and suggested the name “ d 3 '^sostosis multiplex ” In 1936 EUis, Sheldon and Capon, in la 
valuable contnbution, reported seven cases and reviewed eight others previously published, 
the 3 proposed the title “ garg 03 dism ” and suggested the possibihty that a metabolic error 
might be responsible Man 5 ^ other cases have since been reported For this review fifti 
reported cases hav^e been selected Hereditary and familial influences — ^There is little evidence 
that heredit 3 ^ plays an 5 '- part but famihal influences are common Familial incidence vas a 
feature m thirt 3 '-two of sixt 3 -two cases collected b 3 ^ Henderson (1940) 

— Both sexes are affected, males more often than females in the proportion of four to three 
Age — Onl 3 ^ three of the cases studied were under twelve months of age, the youngest being 
eight months, but 87 per cent were under ten years Few lived until growth was complete 
Etiology — It IS now agreed, fairl 3 ^ generaU 5 '', that this condition must be classified inth the 
lipoidoses, although endocnne dysfunction has also been suggested as an explanation of the 


somewhat complicated patholog 3 ^ which is charactensed by changes in so many different 
tissues Henderson (1940) remarked that “ hypothalanuc disturbances are probabh 
connected \nth the changes seen in the pituitary and th 3 TOid glands, and these in turn with 
some of the clinical features of the disease such as chondrodystrophy and dwarfism ” He 


agreed unth EUis (1937) that it is “ 3 '^ef too early ” to assess the part played b 3 '’ the thyto- 
pituitar}^ mechanism It is difficult to see how metabohc or endocnne error could account 
for the cunous shape of vertebral bodies, and stiU less for local deformity of the spine Eng^ 
(1940) attnbuted the hypoph 5 ''sial dysfunction to “ blebs ” caused by escape of cerebro 
spinal fluid into the adjacent tissues m early embryomc hfe He included in the bleb 
diseases ” a group of ten different s 3 mdromes It seems probable that the fault exists at 
birth but we have found onl 3 '’ three reported cases that w^ere recognised in the first year 


of hfe 

Clinical signs — At birth, the size and weight of the child is often above the average but 
after the first y^ear, growdh is restncted and there is usually, though not invanably, increasing 
evidence of dwarfism There is some degree of micromeha In a well-marked case the 
IS large, the e 3 ^es are wide apart, sometimes suggesting h 3 Tiertelonsm , the bndge of 
IS depressed and the general facies is heav3'^ and ugly There may be prominence 0 
supraorbital ndges, bulging of the temporal regions, and ndges along the sutures and aroun^ 
the antenor fontaneUes Scaphocephaly, acrocephaly, oxycephaly and brachycepha } 
all been noted (Elhs et al 1936) Hy’^drocephalus occurs in more than one-third of cases ^ 
lips are everted, the mouth open and the tongue enlarged, so that many are suspec ^ 
cretinism In one patient there w^ere fissures of the tongue and prormnent papi ae as 
mongol (Ashby et al 1937) The mandible is often large The eyebrows are coarse, 
bushy, but the hair is usually fine and sflky The ears are set low on the head Fasa 
IS frequent Dentition may be irregular and delayed Cloudmess of the cornea is a ) 
feature and, from the diagnostic point of vlew^ important, it is caused by muhip e 0 
in the deeper laj^ers of the cornea There may be lateral nystagmus (Slot an 
Buphthalmos has sometimes been reported Optic atrophy occurred in two si mgs 
by'^ Davis and Cumer (1934) and there is sometimes deafness 
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There is often, but not ahva 5 ^s, mental deficiency In some patients it has been noted 
that there was gradual mental detenoration in the course of a number of years One girl, 
aged eighteen rears, showed a very marked degree of statural, mental and sexual infantilism 
(Ellis ct al 1936) The neck appears to be short and the shoulders are high Sometimes the 
deformity of the shoulders almost warrants the title of " congenital elevation of the scapula 
(commonly, but quite unjustifiably, known as " Sprengel’s shoulder ”) The clavicles may 
be thick As a rule there is marked kyphosis, angular in shape, in the dorsi-lumbar region 
There is seldom scoliosis or pigeon-breast The abdomen is distended to an even greater 
extent than could be accounted for by enlargement of the liver and spleen which is an 
''important feature m most cases The liver is more often enlarged than the spleen, both being 
Smooth and firm on palpation Quite often there are umbilical and inguinal herniae 

There is often limitation of movement of some joints, and occasionally of all joints 
(Dai IS and Currier 1934, Ellis et al 1936) The upper limbs are more often affected than the 
lower limbs and in the shoulders, elbows, and particularly the fingers, there is not only 
limitation of movement but also flexion contracture Claw hand was regarded as an important 
feature by Ashby et al (1037) The fingers may be short, and the ring and little fingers 
incurved There may be limitation of extension of the knee joint, genu valgum, genu \arum, 
or flat-foot The epiphy ses are not enlarged as they so often are m the Morquio-Brailsford 
group Sometimes, even in members of the same family^ one patient may show all features 
of the symdrome while another shows only' bone changes (Elbs et al 1936) 

Blood examinahon reveals nothing of importance Biochemical studies have shown no 
constant abnormality' 

Radiographic appearances — The radiographic appearances in gargoyhsm show general 
resemblance to the changes that are seen in Morquio-Brailsford disease, but there are distinct 
differences in the skull, the vertebrae and the hip joints 

The skull — Host cases of gargoy'hsm show enlargement of the sella turcica, even to twice 
the normal size, mth or without hydrocephalus There is no evidence of erosion and it has 
l^en suggested that this enlargement is due to malformation of the sphenoid rather than to 
^abnormality' of the pituitary' gland or increased intra-cramal pressure (Ellis et al 1936) 

The spine — In the spine, the upper and lower surfaces of the vertebral bodies are convex, so 
that they' present a circular rather than a quadrilateral outline , the discs are biconcave and 
deeper than normal It is often said that the bodies are spread and flat, as in the Morquio- 
Brailsford type, but this is not accurate When there is angular kyphosis — and this occurs 
11 fill far greater frequency' than in the Morquio-Brailsford type — one body is usually' smaller 
than the others and is displaced backwards as if squeezed out of line The mal-ahgnment is 
alii ay s more obvious aboi'e the small body than below it the vertebrae above appear to 
hai e slipped torn ards on the small deformed body' This deformity is seen in both types of 
chondro-osteo-di strophy but there is no other resemblance The displaced vertebral body 
IS concai e on its antenor surface, the upper part being deficient and the lower part projecting 
forwards m the form of a beak This beak is quite different, both in shape and position, from 
the central tongue ” seen in the Morquio-Brailsford type The ty'pical shape and displace- 
ment IS seen most often m the second lumbar vertebra and, next in frequency, m the first 
lumbar i ertebra m only' one case w'as the twelfth dorsal as well as the first lumbar vertebra 
small beaked, and displaced A similarly' peculiar shape is often seen m the vertebral body 
next below the one displaced and occasionally' in the one above it This distortion, which is 
i diagnostic feature, is usually seen only' in two or three of the upper lumbar bodies, but m 
patients the first four lumbar bodies were all affected In one patient the fifth lumbar 
1 ertebra showed t\ pical deformity in this case the first and second bodies and possibly the 
ourth were also affected, but the third lumbar \ ertebra w'as normal Only one case has been 
found 111 which the shape of the bodies as seen in lateral radiographs failed to indicate clearh 
o w iicli group of chondro-osteo-d\ strophr the case belonged (Snoke 1933) If lateral 
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radiographs are taken when the spine is fleved it will be seen that much more moiement 
takes place at the level of the disc above the small body than in the disc below 

Angular kyphosis may be present mthout any vertebral body being small or displaced 
The nbs may be thicker than normal, particularly antenorly In one case the lower nbs 
were said to be like Indian clubs (Slot and Burgess 1938) The long bones are often thick and 
of uniform density On the ivhole, the bones of the upper limb show greater change than those 
of the lower limb (Caffey 1945) 

Htp joints — The hip joints show peculianties that are quite different from those seen iiJ 
the Morquio-Brailsford type The roof of the acetabulum is usually shelving but there is n| 
gross enlargement or irregulanty such as is seen in the other t 3 ^pe There is coxa \ alg/ 
and the femoral necks are long The epiphysis for the femoral head may be deformed an'i 
irregular, particularl 3 ^ on the inner side, but it does not show the gross changes that are so 
charactenstic a feature of the Morquio-Brailsford t3q5e The femoral heads ma 3 ^ be displaced 
a little upwards but there is seldom true subluxation There ma 3 '^ be irregulant 3 ^ of ossification 
of other epiph 3 ^ses, particularly of the head of the humerus, and of the glenoid which is flat 
Ossification may be delayed and there may be delayed fusion mth the shaft There is often 
dela 3 ^ in ossification of the carpus and the patella The lower ends of the radius and ulna ma^ 
be deformed as in the Morquio-Brailsford type The long bones of the hands may be short, 
thick and hone 3 mombed, wnth the bases of the metacarpals pointed S 3 mmetncal thickenme 
of the lateral aspect of the upper femoral shafts was seen in two cases, but preciseh similar 
thickening was seen in one case of the Morquio-Brailsford t 3 ^pe of chondro-osteo-d 3 ^strapli\ 
Progress — Sometimes the condition remains stationar}"- but as a rule there is gradual deterioration and 
the child dies before growdih is complete Five patients ranging m age from one to three and a half i ears 


all died before reaching the age of eight years 

Pathology — Tuthill (1934) first recorded the finding of hpoid in the brain with changes corresponding to 
those of juvenile amaurotic idiocy Ashby ei al (1937) reported autopsy findings in tw o cases and confirmed 
these observations they did not find evidence of hpoid deposit outside the nervous sj'stem but tlioiight 


nevertheless that the condition must belong to the lipoidoses they suggested that the hpoid was not in 
pure form but was combined wnth protein and they found changes in the thyroid gland and were coniincW 
that m both cases there must have been hj'pothjToidism Kressler and Aegerter (1938) are credited wiu 
the first demonstration of extra-cerebral lipoids in the liver spleen cornea and pituitarj but not in the boncs\^ 
Diagnosis — The distinctions between gargoylism and the Morquio-Brailsford tjqie of chondro osteo- 
distrophy have already been discussed Differentiation from cretinism, which has often been the lust 
diagnosis is made more difficult bv the fact that angular kyphosis wath 'diminution in the size of one 
^ ertebral bod) may sometimes be observed in a true cretin On tw o occasions w e have seen a similar spinn 
deformity in patients with all the signs of achondroplasia but without the other features of gargoilism 
Congenital s^’phihs can be excluded by the Wassermann reaction and by the entirely different appearuicc 
of the bones (Elhs ei al 1936) In one case reported by Ellis et al there w'as a suspicion of acromega' 
because the facies was suggestive and the pituitary fossa was large, but such differentiation should sw 
be made easy when it is recognised that in chondro-osteo-dystrophy growdh is retarded and not acce en 
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CASE 14— GARGOYEISM 

(Figs 39-43 ) Male, aged two and a half years Deformity of chest noticed at nine months, 
becoming worse Kyphosis present at eleven months Head large , facies heavy Backward 
but no gross mental deficiency, squints Limitation of movement of some joints, especially 
the shoulders Hands spade-hke, fingers curved Stands with hips and knees flexed 
Knock-knee No corneal opacities Liver and spleen not enlarged Umbilical and left inguinal 
lipmiae Radiographs sella enlarged, spine typical of gargoyhsm with lumbar kyphosis, 
clubbing of lower nbs, bilateral coxa valga, metacarpals of typical shape Two other 
children both normal (Under Mr Eric Lloyd ) 
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Fig 42 


Fig 43 


Case 14 Lateral radiograph of the spine (Fig 42) shorvingthe apex ^ the”second and thirf 

lumbar body which is small (D 12 is iwthout corresponding nbs) The bodies^ol 
lumbar vertebrae show a beaked shape There is some ,, n^ch greater foniard mo 

Lateral radiographs of the spine taken in flexion (Fig 43-) it the small displac 

ment of the first lumbar vertebra, occurrmg at the intervertebral joint bet 

second lumbar body than at any other level of the spine 


vT 

THF. tournal of bone and JOl 




GARGOYLISM 


307 


CASE 15— GARGOYLISM 

(Pips 44-47 ) Male, aged three years Mentally backward Corneae cloudy Facies coarse 
and heavy Head large, bossing above ears, eyes widely separated, bridge of nose broad, 
teeth spaced, hair coarse, ej-ebrows thick Liver and spleen enlarged Nasal discharge 
Unable to sit up Well-defined angular kyphosis in upper lumbar region Some scoliosis 
Limitation of movement of the elbows Radiographs coxa valga, femoral necks long, 
acetabular roofs sloping, skuU large, pituitary fossa enlarged antero-posteriorly , no sign of 
erosion, second lumbar body rather small, of typical shape, and slightly displaced backwards, 
Jther bodies biconvex Biochemical investigations revealed nothing of importance (Under 
- Jr Whlfred Sheldon ) 



Fig 44 Fig 45 

Case 15 Lateral radiograph of the skull (Fig 44) shows the abnormal size of the sella turcica 
which has a smooth sharply defined outline Radiograph of the hand (Fig 45) shows the 
abnormal shape and texture of the bones The bases of the metacarpals are somewhat pointed 
The radius and ulna are thick and the low er ends of their shafts deformed 
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CASE 16— GARGOYLISM 

(Figs 48-51 ) Male, aged nine years Mentally backward but talkative and obsenant 
Walked at the age of one j^ear Noticed to be clums}'- with his hands at the age of two leai' 
Definitel}^ dwarfed Head not unduty large One e 5 ’e removed for glioma of retina Spleen 
]ust palpable, liver not enlarged Some hmitation of movement of the shoulder, elbon, 
hip and knee joints Fingers short and stubbJ^ joints thick, extension hmited The three 
mner fingers cuix’^e towards the first Bones of the arms, forearms, and vuists feel thicker 
than normal Radiographs seUa small, long bones thickened, coxa valga, acetabula ( 
better shape than usual, spme typical Blood examination nothing of significance He 
the seventh of a family of seven, the eldest being twenty-eight (Under Dr E A CockajTic* 



Fig 48 



Fig 49 


Figs 48-49 

Case 16 Photograph of the diiH 
at the age of nine years (Fig til 
shows that the face is b} no 
means typical The arms are 
rather short Radiographs of tl 
skull shorved a small sella tiircic"' 
and no signs of frontal Slnu'^ 
vhich should be MSible at th 
age The spme (Fig 49) slio" 
bicon\ e\ bodies the secoou 
lumbar being rather small and 
of typical beaked shape a 
suspicion of a similar shape s 
seen m the third and fourt'i 
lumbar bodies 



Fig 50 
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AN ANCIENT EGYPTIAN TREATISE ON TRAUMATOLOGY 

2800 B C 

M Kamel Hussein, Cairo, Egypt 

I Among the hundred thousand labourers who, according to Herodotus, were engaged 
■’or thirty years on the construction of the Great Pyramid, cutting huge stones, transporting 
tiiem over land and water, and lifting them to great heights, serious accidents must have 
occurred almost daily Pnests visited the victims as part of their duty, read sacred 
incantations and administered herbs, but in general left them to the care of the gods One 
of the labourers, however, was specially interested he watched them carefully, examined 
them repeatedly, and helped them so far as he could rvith his meagre knowledge He was 
an illiterate farmer vnth no pretence to any of the forms of education that were accepted in 
his day He was innocent of exalted pnestly knowledge and had no inkling of the vast 
information acquired by the domineering scribes, but it was this very ignorance that saved 
his mind from the doctnnes, dogmas, hymns and charms of the highly educated, and his 
virgin mind was thus given full scope to develop its powers This natural development proved 
to be exactly along the lines now recognised by modem medicine He examined patients, 
acquired a vast expenence, and remembered his clinical observations Without the aid of 
records or any method of statistical analysis he grouped cases into clinical entities, foretold 
prognosis, treated patients rationally, examined them again and again, and observed the 
development of their diseases until they died or recovered This was quite different from the 
technique of Hippocratic medicine, or Greek natural philosophy, which consisted in building 
logically and by deduction a great superstructure of knowledge on the basis of flimsy evidence 
and unimportant observation His work proved that the inductive method can develop 
.aturally even in the untutored mind and that human culture need not have waited so long 
before adopting it as the correct technique of thinking 

It is tme that this doctor of ancient Egypt did not create a school His work was too 
advanced for the age in which it was produced It could not have been considered high 
culture — such a distinction was reserved for metaph 3 ''sics, the occult arts and magic, which 
did little to permit the groudh of inductive reasoning Yet his work must have been 
appreciated by his contemporanes who became aware of its importance and asked him to 
commit his expenence to writing I imagine him as a grey haired man, who had seen the 
Great P}ramid grow, had seen some patients die and others recover, and thereafter told his 
\ ounger colleagues what would happen to their patients Almost invanably it befell as he 
told, and thej marv^elled Thej’^ were filled wath admiration and wrote down the sayings of 
their great ]\Iaster He dictated his treatise — ^the first medical treatise in history It was 
sought eagerly and commentated carefulty About one thousand 5 iears later, during the 
17th centuri b c , one cop}^ which unfortunate^ was unfinished, appears to have been 
mistaken for part of the Book of the Dead and was buned in a grave where it remained 
for about th\rt\-f\\e centuries In 1862 it uas bought b^^ an Amencan Egyptologist, Edivm 
Smith, and later it uas studied b}^ Professor Breasted, the celebrated Egyptologist 

The sti'le is remarkable There is a peculiar quahtjq common to all ongmal thinking, 
in which iirst'hand know ledge seems to be expressed so naturally It is concise, unpretentious, 
v>rderl\ and simple To find the same st)de we must pass through the centunes to the pages 
of De Motu Cordis ” Ambroise Pare desenbed fracture of the spine wuth paraplegia in the 
same graphic and succinct manner as this Egxqitian author (Brockbank and Griffiths 1948) * 

MIrockbvnk M and Griffiths D Li (194S) Journal of Bone and Joint Surger^^, 30-B 556 
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His talent for classification and orderly e\position is obvious He was the first to \i-:c 
termmolog)^ rvhich w^ould not be intelligible to la}Tnen and which had to be e\plained 

The papyrus itself, w^hich has come to be knowm as the Edwan Smith Pap 3 rus, is a 
collection of chnical records (forty-eight in all) They are arranged ui logical fashion, starting 
wnth injuries of the head, and then the face, temporal region, mandible, chin, cen ical \ ertebrae, 
clavicle, humerus and sternum In each group he begins with the simple, superficial and 
dangerous mjunes and then discusses deeper and more senous disorders Reports of the 
eight cases of head injury began by descnbing wmunds of the scalp In a glossary; 
the word “ e\amme ” is explained as having some relation to counting the pulse, “td 
know the action of the heart from wEich vessels go to every hmb, hands, and feet ” Thi 
commentator adds " a priest of Sekhmat or any other physician puts his hands or fingerl 
upon head or hands and measures the heart ” This knowledge of the pulse, and its clinical 
use as a measure of the action of the heart, was not known to Hippocrates and became 






Fig 1 

Facsimile of the original hieroglyphic text of Case G 

popular onty through the wmrk of the doctors of Alexandna Case 3 is one of compounj^ ^ 
fracture of the vault of the skuU and in it he advises digital examination of the 
Case 4 is the first of the more senous cases wEere the examination discloses somet im^ 
disturbing under the finger ” In spite of bleeding from the nostnls and ears, and sti nc 
of the neck, the verdict is given as “ an ailment wuth wEich I shall contend Case o i^ 
from this only^ in so far as there is depression of the fracture but the verdict is 
ailment not to be treated ” 

In descnbing Case 6 it is recorded " If thou examinest a man hawng a gaping ' ^ j 
in his head, penetratmg to the bone, smashing his skull, and rending open the ° Ji 
skull thou shouldst palpate his wmund Shouldst thou find that smash wEich is m i | 
those coi^gafons wh.ch fom. ,n n.ol.en copper, and someth, ng 
fluttenng under thy fingers, like the weak place of an infant s crowm befo 
Avhen it has happened there is no throbbing and fluttenng under thy finge 
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of his skull IS rent open, he discharges blood from both nostrils, he suffers from stiffness of 
his neck, thou shouldst say an ailment not to be treated Thou shouldst anoint his wound 
mth grease Thou shalt not bind it, thou shalt not apply two stops upon it, until thou 
knowest that he reached a decisive point ” Fig 1 is a facsimile of the ongmal hieroglyphic 
of this case Here is mentioned for the first time m history the brain The gyn are compared 
to molten copper Pulsations are observed and their absence is recognised as a serious sign 
The case is evidently one of compression of the brain after a fractured base of the skull The 
glossary of this case explains that the membranes are ruptured and that “ it breaks open 
lis fluid in the intenor of his skull ” He does not say blood and this could mean only 
rterebro-spinal fluid 

j Case 7 is probably one of meningitis and is a little puzzling Case 8, on the contrary, is 
beautifully clear " If thou examinest a man havmg smash of his skull under skin of his head, 
palpate his wound Shouldst thou find that there is swelling protruding on the outside of 
that smash which is in his skull, his eye is askew because of it on the side of him having that 
injury which is in his skull, and he walks shuffling with his sole on the side of the injury 
thou shouldst recognise him as one whom something has smitten from outside as one who 
does not release his shoulder fork and who does not fall %vith the finger nails in the middle 
of his palm He suffers from stiffness of neck and bleeds from ears and nostnls An ailment 
not to be treated Sit him up till he regains colour and until he reaches a decisive pomt ” 
A second examination records observations exactly as Case 6 as far as the words “ an ailment 
not to be treated ” This is a clear case of hemiplegia after head injury with conjugate 
deviation of the eyes For once he changes the formula " thou shalt say concerning him ” 
and wntes " thou shouldst recognise him as one whom something from outside has smitten ” 

I beheve this shows that he wanted to make a distmction between hemiplegia due to internal 
disease and that due to injury 

Let us compare the observations of this Egyptian doctor on head injunes with those 
niade about 2500 years later by Hippocrates who is acknowledged as one of the world’s 
4-eatest medical thinkers Hippocrates first noted that the configuration of the skull 
^nd the arrangement of sutures differed in various parts and said “ the region which is 
thinnest and weakest is the forehead There the skuU has least flesh over it and most brain 
matter underneath ” From this it was assumed, by logic and not from clinical observation, 
that " the bone is more likely to be contused, fractured, and depressed and these lesions 
are more dangerous, more difficult to treat and less hkely to escape death than lesions in 
other regions, and when death occurs it occurs earlier, for the brain suffers more seeing that 
the bone is thinnest and brain matter thickest there ” The theme was developed and lesions 
caused bj^ different weapons m different regions of the skuU were considered, many conclusions 
being denved from the not verj? significant fact that the skull was thinnest in the forehead 
The rest follow ed This was real Greek logic and quite foreign to our author There is much 
sound observation m the Hippocratic thesis, and in his ivntings the operative procedure of 
trephining is well discussed But one does not gam the impression of clear recognition of 
clinical details of individual cases, nor of the fundamental facts of head injunes The 
charactenstic features of fracture of the base, compression of the brain, meningitis, and 
conjugate deviation of the eyes, w^ere never impressed upon him by direct observation , and 
the undue attention he paid to the fracture itself influenced surgical text -books until very 
recent times It is the brain injurj^ that matters — not the fractured skull, and this w'as the 
emphasis of our very ancient author His obsenmtions lay much nearer to the truth than 
hiain of those of Greek medicine which captured imagination by their cleverness rather than 
their soundness 

The Egrptian papjTus, Case 20, a wound of the temporal region, mentions bleeding 
rom the nostnls and both ejes and adds that the “ patient wapes his eyes wuth the back of 
Ills hand hke a child and knows not that he does so ”-a beautiful descnption of cerebral 
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irritation Fracture of the mandible with fever is pronounced an ailment not to be treated 
The report of Case 25 is a gem “ If thou examinest a man having dislocation of Iin 
mandible and the mouth is open, thou shouldst put thy thumb upon the end of the rami of 
his mandible and your two claws (hands) under his chin and thus reduce his dislocation " 
There never was, and probably never will be, another method of reduction for this dislocation' 

In the management of injunes of the spine. Case 31 is a typical record It is entitled 
“ Instructions concerning a dislocation in a vertebra of his neck ” “ If thou examinest a 
man having a dislocation of a vertebra of his neck, shouldst thou find him unconscious o) 
his two arms and his two legs on account of it, while his phallus is erected on account of il 
and unne drops from his member without his knowing it, his flesh has received wind, his twi 
eyes are bloodshot , it is a dislocation of a vertebra of his neck extending to his back-boni 
which causes him to be unconscious of his two arms and two legs If, however, the middle 
vertebra of his neck is dislocated, it is an emissio seminis which befalls his phallus (it remains 
stationarj^ when it cannot sink downwards, it cannot lift upwards) Diagnosis Thou shouldst 
sa}^ concerning him One having a dislocation m a vertebra of his neck, while he is unconscious 
of his txvo legs and his two arms, and his unne dribbles, an ailment not to be treated ” 

In the treatment of fractures of the clavicle it is recorded that the patient should be 
placed ” prostrate on his back with something folded between his shoulder blades uith 
his two shoulders to stretch apart his collar bone until the break falls in its place Place tuo 
splints of linen, one on the inside and the other on the underside of his arm ” Has am 
material progress been made in the treatment of this injury in the fifty centuries that half 
since elapsed ’ 

There seems little doubt that the author of this papyrus was skiUed not only in clinical 
observation but also m anatomical dissection and post-mortem examination apart, I think 
from embalmmg How else would he have known of the meninges of the brain, and the 
likeness of the gyn of the brain to molten copper ^ How otherwise could he have referred to 
" canals leading from the heart to every member,” and to the " two canals on each side ol 
the throat leading into the lungs ^ ” Would clinical observation alone have shown him thaV 
in fractures of the spine the crushing of one vertebra into another was ” like the impnnt 
a foot in cultivated ground^ ” 

His knowledge of physiology and pathology was of course limited but he knew that b\ 
feeling the pulse he could assess the action of the heart, and that injunes of the brain coul 
cause paralysis of the opposite side of the trunk and hmbs He knew something of conjugate 
deviation of the eyes He knew about inflammation and desenbed the signs of redness, 
swelhng and heat He recognised the danger of fever m a compound fracture He desen et 
a sprain as ‘‘ a rending of two members though each is still in its place He knew u 
compression of the brain was dangerous when pulsation of the brain ceased And ve s 
perhaps emphasize the eagerness with which in Case 8, an injury of the skull and 
claimed that symptoms were caused by ‘‘ something from outside smiting him 
denying the supernatural and demoniacal influences of a fall which even to this da}, m 
than five thousand years later, are held in certain parts of Egypt 

The author lived 2800 years before Chnst, he saw the building of the jjg 

had powers of clmical obsenmtion even greater than those of Hippocrates, 
recorded methods of treatment which have not been excelled to-day His wor n as 
too advanced for the age m which he lived 
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ORTHOPAEDIC SURGERY IN THE SIXTEENTH AND SEVENTEENTH CENTURIES 

TRACTION APPARATUS— THE VIDIAN PICTURES 

D Ll Griffiths and William Brockbank 
From the Medical Library of the Umversiiv of Manchester 


The story of traction apparatus in the sixteenth and seventeenth centuries is part of 
'We story of the effect of the Renaissance and of the rediscovery of Greek texts Traction, 
more or less in the long axis of the hmb, had been the classical method of reducing fractures 
since early antiquity Hippocrates gave an account, as surprisingly modem as is so much of 
his work, of its dangers and its limitations But Hippocratic appliances for producing 
powerful traction appear to have dropped out of use in the general decline of learning which 
followed the fall of Rome Guy de Chauliac (1300-1368) is credited with the introduction of 
continuous traction with a weight and a pulley for the treatment of fractures of the femur, 
but very little else is known about pre-Renaissance traction appliances 

Greek learning lasted longer in Byzantium than in Western Europe Somewhere about 
A D 900 a Byzantine physician named Niketas made a collection of surgical manuscripts 
which included a senes of fuU-size plates illustrating the treatise of Hippocrates on dislocations 
The illustrations represented Byzantine practice but their genuineness is accepted The 
manuscnpts, with the illustrations, were bought m Crete m 1495 by an agent for Lorenzo de 
Medici and were reproduced by two Renaissance artists, one of whom was Pnmaticcio 
These reproductions were m turn used by Guido Guidi (1500’-1569) to illustrate his collection 
of translations of surgical papers which he published m 1544 in Pans by permission of " the 
Pope, the King of France, and the Duke of Ferrara ” Guidi, whose Latmised name, Vidius, 
ik commemorated by his discovery of the Vidian nerve, was an anatomist-surgeon One of 
|the teachers of Vesahus, he was a supporter of Hippocratic pnnciples and an antagonist of 
those who believed that blood passed from the right heart to the left directly through pores 
m the septum He also gave a descnption of syphilitic canes of the skuU that was probably 
the first of its kind (Mettler) 

Guidi’s “ Chirurgia e Graeco m Latmum conversa ” is a senes of translations of Greek 
authors into Renaissance Latin mth a certain amount of onginal commentary The text of 
the orthopaedic sections is very second-hand There is no direct translation of an ongmal 
author in tlie sections on fractures, on joints, or on dislocations Instead, these chapters are 
rendenngs into Latin of commentanes on the onginal Greek authors, such as Galen’s 
commentaiyr on Hippocrates' account of fractures, and the commentary of Onbasius on 
Hehodoms’s descnption of surgical appliances Onbasius (a d 325-405) was a Byzantine, 
a compiler rather than an original author, whose compilations saved many works from loss 
Heliodorus lu'ed probabl}^ just before Celsus m the first centurj'' and is mentioned by the 

poet Jmenal It uas in the chapters on Hehodorus’s work that the Pnmaticcio illustrations 
appear 


The simplest of the traction devices shoim in these pictures certainly existed before 
Hippocrates, for it consisted simpl} of levers used singty or in pairs (Fig 1) Windlasses were 
adiocatcd to give eien more pouerful traction (Fig 2) A combination of inndlasses and 
pullei s pronded tlie traction force in the “ Glossocomium " (Fig 3) This is perhaps the oldest 
fracture-apparatus of all The name is interesting, for though the Greek lexicon (Liddell and 
cot ) gi\ es its Galenical use as “ a surgical instrument for reducing fractures and dislocations ” 
the Mord also means a case in uhich to keep the reeds and tongues of musical instruments 
and 111 the New Testament it is used to mean a coffin 
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A Trabecula 
B Lignarecunuta 
C Lorx. 



Traction on a fracture of the lower leg by means of two levers (Vidius) 
This IS illustrated in the chapter dealing with Galen’s commentary 
on Hippocrates w'ork on fractures The ‘ traction tapes ’ (lora) were 
leather thongs — Hippocrates recommended ox-hide 



Simple wnndlasses replace the levers in this diagram in the same 
section of Vidius s book 


GLOSSOCOMIVM 
A Axis ad quern laquBalligantur 
B Laqucusiupcnor 
C Laqueusinfenor 
D Infeiorparsgloflboorai; 

E Trochlea: 

F Supenons laqueicapiuab citcnon parte glolTocomij 



Fig 3 

The Glossocomium This illustration of the appliance comes froin 
edition of Galen Vidius has a diagram with identical explanatorj no 
and lettering but his more beautiful drawung is less clear 
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The Onbasius-Hehodorus section of the book illustrates several much more complicated 

machines including an upper hmb appliance (Figs 4 and 5) TA^^ThirdOTice 

all the appliances lUustrated by Vidms is the Hippocratic Scamnum (Fig 7) This device 

about which there has been some controversy, and which in its Vidian form may have derived 
as much from the mediaeval rack as from the Greek scamnum, could be used for the reduction 
of almost any fracture or dislocation We have already illustrated examples of its application 
to mjunes of the shoulder and the spine in earlier numbers of this senes of annotations and 


Ut MACHINA MENTIS 

F bo Orftfium. 



DE UACHINAME** TIS \s 



Fig 5 


A traction apparatus for the upper hmb illustrated bv Vidius in the translation of Oribasius s 
commentar\ on Hehodorus on surgical instruments (Fig 4) The apparatus is shown m 
use for a fracture of the upper limbs in Fig 5 


It IS show 11 here in the treatment of a fracture of the mandible (Fig 8) This versatile appliance 
appears to have remained constantl}'^ in use, w'ell into the eighteenth century Fig 6 shows 
the reduction of a fracture of the leg by means of the Scainnwn, in the time of Johann Schultes 
(Scultetus, 1595-1645) one hundred 3'ears after Vidms 

The Greek, mediaeval and Renaissance interest in more and more pow'erful traction 
/reflects the contemporary ignorance of direct manipulation as a means of reducing fractures 
In \ lew of the earh use of manipulation in dislocations this is a little odd, but reduction of 
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Fig 6 


The Scamnum in use in the seventeenth centurj (Scultetus) This is the Vidian reconstruction 
iwthout the modifications suggested by Littre 
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fractures by anything other than traction appears to have been unknown until almost the 
nineteenth century The fracture appliances of later writers m the sixteenth and seventeenth 
centunes. such as Pare, Fabry and Schultes, show no more than increasingly powerful 
machines, leading ultimately to the use of block and tackle and screw-traction appliances 
such as we previously illustrated in use for dislocations of the shoulder 


DEARTICVLIS 
A IjtiBa&fcxCQbuoilongumUtumduos,crifritu 
aims Bouetn dieiionim 

fi Q^tuorligna peaem longi extremis psrtibuf rotuncis 
C Azo^al>eflCelm met}iocTauoi,Ainextamibus capiiibus 
mamihnola dudma 

D FoITc MuuontQtudottes dieiioszc^uit 
£ Pmpif^ rupetius teres, deenmus in mediumttgnum aUe 
in quadraum figuram f xcauatum 
F DuopoAes. 

C Tratuuerrumligruminrpectem gradas 


Scamnum Hippocratts. 



Fig 7 



Fig 8 


The Scamnum of Hippocrates This Mas recommended by its originator (On Joints LXXII) 
as worth while obtaining by anyone practising surgery in a populous city It is considered 
that Vidius s illustration (shown twice in his book) may err in showing square holes (D) 
down the middle These should perhaps have been a series of deep parallel grooves for a 
perineal centre post (E) wFich should be shorter and less pointed The comer posts (B) are 
possibly also too high (Littre) The intermediate supports (F) may originally have been 
movable One specimen of the Scamnum which is still in existence is however of the Vidian 
tipe Fig 8 shows the Scamnum in use for a mandibular fracture (Vidius) 
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OSTEO-IRTHEITIS OF THE HIP JOINT Bj H Warren Crowe DJr, BCh (Own) Se». 
Physician, Charterhouse Rheumatism Clinic 10x7J m Pp im+70 uith 60 figures Index lOls 
London The Rolls House Publishing Co , Ltd Price 35/6 

The reader who is attracted by the title of this book and expects to find a comprehensn e reuevi o' 
so important a subject will be disappointed for the author sets out to do little more than present his owr 
particular doctrines The thesis is, that in osteoarthritis “ degeneration is not the mam etiologic factor' 
that ■ relief of pam should never be the primary object of therapy but rather the arrest of the pathologic' 
process together with measures of rehabilitation,’ and finally that “ in the majority of even quite se'iei 
cases the prognosis is by no means unfavourable ” The etiological hypothesis that is advanced 
that of an infection by commensal organisms follownng slight trauma ” and it is claimed that " once th' 
methods here advocated become generally used, the surgeon Mill no longer have to operate ■’ 

The basis upon which the book has been xvritten comprises 500 cases treated since 1927 Yet tfie 
Mhole foundation of the evidence that might have been provided by such a large senes is shaken it th 
ver\ beginning bji^ the statement that ‘ all forms of rheumatic arthritis at whatever age ’ are included 
Statistically therefore this book is valueless as a. discussion of a particular entity The author regard) 
clinical results as " ahvays suspect ’ because they may be biased ' through enthusiasm ” On the othe 
hand ' evidence of arrest of the disease as shown by skiagrams cannot be denied even by the most sceptical 
The author gives a table of twenty-three cases demonstrating radiographic evidence of ' complete anc t 
of the disease ’ " These ' he says ‘ are not exceptional, but typical of from 70 to 80 per cent of all caso 
And yet elseuhere a table of clinical results in 263 cases shows only 56 5 per cent of good results Ita^ 
not stated for hov many years these cases have been studied, yet it is significant that the author is prepared 
to pass judgment on radiographic evidence of complete arrest after only one year in seven of twentj thr" 
cases specially selected for illustration This is quite apart from the fact that no allowance is made ("t 
technical variations of radiography and photography 

The treatments that Dr Warren Crowe is concerned to advance are vaccine therapy, intra articular 
injections, gymnastics, special appliances to stretch hips in abduction, and Tavernier s denervation operatioi 
air Whitchurch Howell has been allowed less than one page to discuss the surgery of osteoarthiiti- 
Dr Crow e is a sincere person and because of his large experience he commands respect but his ca' 
gains poor service from an enthusiasm that is not supported by clear and concise reporting wth reasonai 
judgment of the evidence — ^Norman Capener \ 


THE MEDICAL ANNUAL 1948 Edited by Sir Henry Tidx K B E MD,FRCP and A Rendk 
Short M D FRCS -with forty-two contributors Sixty-sixth Year 9x6J m Pp Inxyi-II 
with 59 figures Index 1948 Bristol John Wright & Sons Ltd London Simpkm Marshall (191 • 
Ltd Baltimore The Williams & Wilkins Company Toronto The Macmillan Co of Canada, < 
IMelbourne W Ramsay Sj'dney Angus & Robertson, Ltd Price 25/- 

This M ell-known publication is arranged along the same lines as in previous years The relati 
few items on orthopaedic subjects that are included in the present volume will be of interest 
general practitioner rather than to the specialist Orthopaedic surgeons will find that the revieus^^^^ 
extracts are insufficient!}' detailed to be of practical value and in many cases they will already ha' 
the original contribution itself But even if this is so they will be reminded of their earlier rea 
moreo' er, they will be offered in concise form a means of keeping abreast of modern progress m 
medicine and surgery' other than their o'vn 


m a means oi Keeping anicaai. err — r- o hpncSt- 

This is a book 'vhich every specialist might read with 


The mam sections of orthopaedic interest are those concerned 'vith poliomyelitis, (i' 

reconstruction epiphysial disorders, cervical nb, anticoagulant drugs and streptomvcin c 

selection oi material is representative and the revie'vers’ comments are fair This is true epiden: 
the section on poliomyelitis, an important topic in view of the unprecedented extent of the ^ 
m Great Britain and of the changes that appear to be taking place in the Fairbauk 

The inclusion of a section on cervical nb and costo-clavicular compression and of Sir are caui' 

work on epiphj'sial disorders is also timely The reviewer does well to emphasize ^ ^ report] 


of sciatica other than prolapse of an intervertebral disc It is doubtful ® of tl) 

two patients treated by division of the pyriformis will carry any conviction tha ^ and c 

muscle play an important part The discussion on the anticoagulants, heparm an ^^^^^^^yatecontio 


streptomycin, places the use of these drugs in their proper perspective 
dunng administration is nghffy emphasized — H OsMOf^o-CLARKS 
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\CIK KIRIKL\R VE KOMPLIKASYONLARI TESHIS VE TEDAVILERI (THE DIAGNOSIS 
AND TREATMENT OF OPEN BONE FRACTURES AND THEIR COMPLICATIONS) By Dervis 
Mamzade 9?x7in Pp av+244 ^Mth 89 figures, four in colour 1948 Istanbul Kenan Matbaasi 

Paper co\ er 

We review here the thirty-page summary written in excellent English, which concludes this 
monograph epitomising modern practice in the treatment of open fractures The work contains little that 
IS new” but it is w ell arranged and clearly written The clinical classification is good and there is special 
emphasis on the treatment of the whole patient and particularly the treatment of shock and such 
complications as fat embolism James Latta s original description of shock in 1795 is quoted as “ collapse 
Jf blood circulation caused by severe injury ’ a remarkably brief and correct summing up of a condition 
^at almost defies definition Local anaesthesia with little or no adrenalin is used most frequently Wide 
ekcision of the wound is insisted upon with avoidance of the insertion of foreign bodies even ligatures so 
fir as they can be avoided Scarcity of penicillin m Turkey has obliged the author to supplement his 
limited experience of its use bj' the results of others W^ounds are preferably left exposed and the limb 
is elevated In relieving pain the author rightly insists upon the avoidance of technical faults such as 
unsuitable posture of the limb, but he is perhaps too unwilling to make use of analgesics He stresses the 
importance of minerals and vitamins in the diet but makes no mention of other factors such as proteins 
which are of great importance in the injured This work comes from the First Surgical Clinic oi the 
University of Istanbul We should like to see more surgical material from Turke>, with good English 
summaries as m the present instance because it would help us to keep in touch with the w’ork of our friends 
in that country — Jackson Burrows 


A SYNOPSIS OF ORTHOPAEDIC SURGERY By A David Le Vay MS FRCS, Honorary 
Orthopaedic Surgeon Woolwich Memorial Hospital 9x7 in Pp vii-f242 with 55 figures Index 
1947 London H K Lewis & Co Ltd Price 15/- 


This little book as Le Vay descnbes it will not prove of great interest to readers of the Journal of 
Bone and Joint Surgery It is intended to be no more than a ‘ concise factual survey of orthopaedic 
surgery for the use of senior undergraduates and possibly of post-graduate students working for higher 
qualifications We may all regard ourselves as ‘ senior undergraduates, but it is hkel> that we shall 
be more attracted to reading m the w ider fields of those authorities to w horn Le Vay pays acknowledgment 
The post-graduate working for a higher qualification in surgery may find this book useful in the 
■ftijial frantic hours before the day of examination but it will not gain for him a sound and balanced 
ppreciation of orthopaedic surgerj' It has ahvays been difficult to define " orthopaedics and it has 
qiften been impossible to limit the field of orthopaedic surgery but surely we are concerned with a special 
craftsmanship dealing with various pathological conditions that affect the locomotor system Le Vaj 
assumes in his reader a knowledge of the principles of orthopaedic treatment which the student does not 
possess A good deal of the space that he devotes to descriptive pathology and differential diagnosis 
could better be used for subjects he omits for instance some discussion of the types of deformity and the 
reasons whj thej arise the principles of splinting including the use of appliances and plaster-of-Paris 
and the principles of physiotherapy especially muscle re-education in all its aspects There is no composite 
description or discussion of such common orthopaedic procedures as tendon transplantation osteotomy 
or arthrodesis There is no section at all on the use of bone as a graft 

Those of us w ho are concerned with teaching are often asked to recommend a short descriptive work 
^ on orthopaedic surgen Le Vay is to be congratulated on his attempt to satisfy the needs of the student 
hut unfortimatelj he has not wholly achieved his aim — ^W D Coltart 


CdUonal 1 , ole— In British numbers of the Journal of Bone and Joint Surgery no reviews of books are 
pubiishca under the cloak of anonymity and hone^^ty of opinion is assured thereby But it v.ould be curious 
il there was never difference of opinion The opinion of at least two members of the Editorial Board as 
J ® ^ ® Svnopsis oi Orthopaedic Surgery appears to differ from that of Mr Coltart 

^ Synopsis is remarkably up to date and comprehensive for its 

ihornf V alue to studcots both undergraduate and post-graduate IVe trust 

therefore that Mr Le \ ay will take note of our critical comments but will rot be unduly discouraged 


xt u POOR RISK, and Other Essavs By William W Mushin. M A (Oxon ) 

13 t F A DA Director Department of Anaesthetics Welsh National School of Medicine, Cardiff 
’assistant Nuffield Department of Anaesthetics University of Oxford 84x54 m Pp 

IqX Oxford Blackwell Scientific Publications Ltd Price 7/6 (This volume wdl be included 

\o 49 in the \mencan Lecture Senes ) 

wnth •macsthe^i twentv -eight essays on vanous subjects— mostlv controversial — connected 

anaesthesia The reader is unlikely to agree with all that the author savs but he will appreciate the 
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arguments and will enjoy the attractive style of writing Many fallacies are exposed, such as the desinbilm 
of employing spinal block in shocked patients the belief that all anaesthetic convulsions are due to ctlicr 
and the view that dissolving local analgesics in oil is a scientific way of prolonging their effect TJie book 
can be read through at one sitting and it is a nelcome and unusual addition to the literature of annesDictic; 
— C Langton Hewer 


LA DENUTRITION DE GUERRE ETUDE CLINIQUE, ^NATOMO-PATHOLOGIQUE El 

THERAPEUTIQUE By Ed F Simonart 10^x1 in Pp 262, with 40 figures 1948 Brussel 
Acta Medica Belgica Pans Maloine Paper cox cr 

Simonart studied the effects of prolonged undernutrition on the inmates of a civil prison at Louv aj 
during the German occupation of Belgium The daily ration was approximately 1400-1500 caloric 
Fat and protein formed only a small part of the diet The mam locomotor disturbances that he obsened 
were muscular weakness and neurological disorders reminiscent of ben-ben He showed that the wealnc" 
of muscles was due in part to loss of muscle substance and in part to deficiency of vitamin Bj muscle 
power xvas increased by the intravenous administration of this vitamin Biochemical evidence ni' 
obtained which supported his conclusion that deficiency of vitamin Bj xvas the essential cause of the 
neurological findings It is surprising that in such a population he found no evidence of skeletal change* 
in similar patients other workers have shown radiographic evidence of osteoporosis (Brull, L , Wi 
Les etats de carence en Belgique Liege Editions Soledi and Hottinger, A Gsell 0 Uehhnger I 
Salzman C and Labhart A 1948 Hungerkrankheit, hungerodem hungertnberkulose Basel Benno 
Schwabe & Co New York Grune & Stratton, Inc ) Demineralisation in such cases was almost entireh 
confined to males over the age of fifty years — John Beattie 


FRACTURES AND ORTHOPAEDIC SURGERY FOR NURSES AND MASSEUSES By Arthur 
Naylor, Ch M , MB, M Sc (Sheff ) F R C S (Eng ) F R C S (Edin ) Honorary Orthopaedic Surgtou 
Bradford Royal Infirmary and Bradford Children’s Hospital, Orthopaedic Surgeon Bradford Municipul 
General (St Luke s) Hospital and Bradford Education Committee Temp Major, Orthopaedic Specnhsl 
RAMC Second Edition 8|x5^ in Pp xiv-f296 with 251 figures Index 1948 Edinburf^ 

E & S Livingstone Ltd Price 17/6 

Specialisation in medicine and surgery^ is so well established m our age ind indeed so essential th 
it IS inevitable that it should permeate the professions of nursing and physiotherapy It is importan 
therefore that specialist text-books for nurses and physiotherapists should be produced and so far a 
orthopaedic and traumatic surgery is concerned the author of this book has earned out his task well Tht 
second edition maintains its high standard, but it is a pity that in revising it the author did not take J 
opportunity to improve several illustrations particularly those of splints and indeed to eliminate some 
the text descnbing them On page 21 the almost obsolete Thomas hip splint is reproduced as in text 
catalogues of the last century together with a half-page paragraph which is introduced by way of acknoiv 
ment of its almost complete obsolescence Elsewhere, splints that are almost entirely discardc 
illustrated by reproductions from instrument makers’ catalogues The opportunity might also 
taken to bring the title up to date Apart from these cnticisms, which are almoSt entirely con ^ 

the descriptions of apparatus the book is of a high standard m both text and illustrations and it > 

be of value both to nurses and physiotherapists, particularly when taken in conjunction with their p < ^ 

work — John A Cholmeley 
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ORTHOPEDIC TABLES 

Better Results • Easier • Quicker 

The Tower Table is the only table which offers the surgeon unlimited free 
and easy cast application Spica casts single double triple 
quadruple Minerva casts — all can be applied without moving patient 
or changing the degree of traction With the Tower removable head halter, 
foot plates, perineal post, hyperextension and arm traction facilities, it is pos- 
sible to maintain desired independent and simultaneous traction on all parts 
of the body at one time Such adjustment makes the entire body available to 
cast application if desired No other table offers the surgeon these features 



The Tower Table is the on/y table that will fit any size 
patient from an infant to the largest adult With the 
exclusive Tower interscapular button and removable occi- 
pital support — arm spicas, head casts and cervical casts 
are easily applied without obstruction for the operator 
and without movement of the patient This table provides 
a double -leg, double -arm, head and neck and body 
spica cast with controlled traction and counter- traction 
on the four extremities and spine at one time the only 
table so designed and constructed 


The Tower Table is also the 
only table to provide frac- 
tion and counter-traction 

facilities along true anatom 
ical axes, perfect X-ray 
accessibility to any part of 
the body at any time with 
out moving patient or table, 
facilities to accommodate 
any technic for reduction 
and orthopedic surgery 


Inquire about Aire-Cast*— the all-plastic bandage 

the tower company, lnC| 


SEATTLE 14, WASHINGTON 
P O Box 3181 
Phone LAnder 4780 



GENEVA, ILLINOIS 
(near Chicago) 
Phone Geneva 836 


*Trode Mork of o plastic cost bandage made by The Tower Company 
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INTERMITTENT CLAUDICATION 

The association between lameness and arterial disease was recognised over a century ago 
and yet it is only MTtliin the past tventy years, since Levvus explained the pain of claudication, 
and sjanpathectomy was practised for its relief, that interest m the subject has grown 
sufRciently to make claudication in the calf a commonplace Even to-day, similar pain m 
the foot or buttock is mistaken too often for evidence of foot-strain or arthritis 

Fuller understanding of muscle pain due to ischaemia might have been expected to lead 
naturally to rational therapy, but it has been general experience that the results of many 
onus of treatment which from time to time have been fashionable seem to be unpredictable 
The reason for this must be that our understanding is still far from complete, and the 
pubhcation in this number of the Journal of investigations by Professor Bo5^d and his 
colleagues, which make a substantial contribution to our knowdedge of this complex subject, 

IS most w'elcome 

It IS important m the first place to correct the usual teaching that there are but two 
forms of obliterative artentis — Buerger's disease and artenosclerosis Though it is generallj' 
tri/e that the pathology of artenal obstruction in youth is different from that m older people, 

- /appears that the degenerative changes that have long been regarded as charactenstic of 
t^ie period after forty years of age may also be encountered much earlier in life Injury to 
mam artenes, especially to the popliteal artery at the level of the knee jomt, is an etiological 
factor that has not been given the prominence it deserves 

It is now many years since Professor Boyd laid stress upon the importance, in regard 
both to symptomatology and prognosis, of the level in the artenal tree at w'hich obstruction 
has occurred The opportunity he has had in Manchester of observing large numbers of 
patients wath claudication has served to amplify his earlier ideas and enable him to separate 
his cases into well-defined groups according to the nature and site of the artenal obstruction 
As ive should expect, the prognosis of the disease, and the response to treatment, have vaned 
considerably in the different groups Of equal importance, how'ever, particularly m forecasting 
nd assessing the results of different forms of treatment, is the severit)'^ of the claudication v 
Patients w'ho are able to continue walking slowdy after the onset of moderate pain, and in 
1 horn the discomfort then disappears or persists only as a tolerable ache, naturally do better 
hail those ivho cannot bear the pam and are quite unable to contmue walking until it 
lasses off, thus being forced to stop after a comparatively short distance 

The suggestion, which used to be so popular, that artenal spasm plays a prominent part 
1 en m obliterative arteritis becomes steadily less acceptable as more facts about the anatomy 
iqd pathology of the circulation are brought to light Though the occurrence of spasm in 
rge artenes cannot be doubted, it ivould appear that changes m the penpheral pulses dunng 
md after exercise, and certainly the benefits of sjnnpathectomy for obliterative artentis, can 
)e explained mthout postulating the presence or relief of artenal spasm 

The decision to advise sympathectomy for claudication is often difficult, invohnng not 
'nh assessment of the condition of the vessels m the affected limb but also, as Boyd points 
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out, full consideration of the state of the heart, the blood and the lungs, the blood prosvur 
the metabolism and the general nutntion It is here that the adnce of a medical collnri 
IS so valuable, and this is surely a field m which the best interests of the patient are vcru 
only by close collaboration of physician and surgeon 

When sj-mpathectomy is not indicated it is important to know what palliatii e nicaMin 
are available, and the Neurovascular Clinic in Manchester is pronding the means b\ idiu 
to assess the value of drugs and such surgical procedures as neurectomy and tenotonn Miu 
has already been done, and m days to come we mil look mth confidence to the same coiir^ 
for further enlightenment J P4terso\ Koss 


FRACTURES OF THE SPINE 


A most stimulatmg article in this number of the Journal, on fractures of the dorso lumb. 
spine, presents strong evidence m support of the thesis that functional results are sckhr 
related to anatomical results and that often the best treatment is to ignore displaccimnt 
resist the temptation to immobdise the spine m piaster, and teach active e\ercises from tl 
begmnmg It is suggested that reduction of displacement by h>'pere\tension is not al\\a\ 
possible — ^that when it is possible it cannot always be maintained — ^that when it can 1 
maintained it makes little difference to the end-result — and that when it does make ■ 
difference to the end-result it is to the disadvantage of the patient With t}^pical cogen 
and conmction Nicoll claims that the treatment of vertebral fractures by hyperexten'v 
and immobilisation in plaster is needless in some fractures, useless in others, and harmf- 
m nearly all 

Some of us were taught as students that patients mth spinal fractures should be pnl > 
bed between sandbags and protected from every movement until a postenor support 1^ 
been fitted Permanent disability^ was accepted as mevitable With such training it t( 
courage to beheve that complete recovery^ might be possible, and it was with tnumpb fi 
we learned to reduce deformity by hy^perextension, immobilise the spine m a plaster jackt ^ 
and institute earty active exercise for the spmal musculature We believed that an iniportan 
advance had been made — and perhaps it had But it is nght that tnumph should be diort 
lilted , and to-day we are told that it was not the manipulative reduction or the inuuobili'ati'^ 
in plaster that mattered — the significant advance was the early in 5 titution,ofagtn.e-£-^tfQ- 
W'e are urged to beheve that many fractures of the spine are best treated by exercise a oa ^ 

Nicoll’s case is based on careful and detailed analysis of 166 fractures of the spw 
miners, ivhose conditions of work are such that it must be acknowledged at once t la ^ 
man wh o continues fuU ivork^t th^coal face for five year s after injury has indee m ^ 
good fimcti onaUrecovery Twenty^-four rmners made such recovery^ despite gross ana ^ 
deformity?, and the seventy? of deformity that is illustrated in these pages, an ^ ^ 
to be compatible mth full work as an underground npper, mil no doubt 
many? readers Does this imply?_that gross deformity is the ideal end-result of t e 
of fractures ’ On the contrary it indicates that many? psy?chological as well as , 

are concerned in the determination of function — a truth that is emphasised in 
traumatic paraplegia by Guttmann, who shows that even agonizing pain of cama^ 
after spmal injury? is often reheved more successfully by the psychologica 
rehabilitation than bv the ph 3 ?sical measures of operative surgery To what ex en 
were NicoU’s results independent of the physical standards of his 1 

more dependent on the excellent rehabilitation ser\uce that is ai ailab ^ ^ „ '' 

Great Bntain’ Is it possible, for instance, that rehabilitation uas apphe 
when no plaster jacket vas used than nhen it was, thus gmng an erroneous 
the plaster itself \\ as harmful ^ W illmgness to return to work depends no e_ 
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on the science of medicine and we are left wondering whether return to work at the coal face 
IS really to be accepted as a precise scientific measure of physical recovery-a measure 

upon which many of Nicoll’s conclusions are based 

If return to full duty is indeed to be accepted as an estimate of the success of treatment 
we might quote figuies from another service m which rehabilitation was developed to a very 
high standard but in which nearly every patient with fracture of the spine was also treated 
by reduction of the displacement and immobilisation in plaster * In one group of 1058 
Vertebral fractures, treated by many orthopaedic surgeons in the Royal Air Force, no less 
lhan 91 4 per cent returned to duty, including not only those who engaged in heroic action 
hgain^ the enemy but also those who accepted the daily toil of heavy engineering and other 
arduous ground duties Only 6 6 per cent were invalided It may be that these results could 
be improved upon— but not by very much LLmayJiejthat _some ojjhe treatment was un^ 
necessary , but it would be difficu lt-to concede_Jhat_any_oiat_ivasJianiiful 

The claim that it is unnecessary to reduce minor wedge compression of fractured 
vertebral bodies may possibly be right Certainly we learned dunng the recent war that m 
simple compression fractures of the upper dorsal vertebrae (which occurred with particular 
frequency m the Air Forces owng to the use of Sutton shoulder harness which raised the 
fulcrum of movement from the lumbar to the upper dorsal level) such reduction was impossible 
and good functional recovery could often, though not alwa3^s, be gamed by early hyper- 
_ extension exercise It may be that reduction of minor compression, which is impossible m 
dorsal fractures, is unnecessary m lumbar fractures — ^though this writer must admit that in 
the mobile lumbar region he would prefer not to accept as a very obvious potential source 
qf pain the distortion or, at least, strain of mterarticular joints that must surely be 
inevitable if compression of vertebral bodies is left unreduced 

But it IS one thmg to claim that reduction is unnecessarj’- and another to claim that it 
IS harmful — as NicoU does We are reminded of the dangers of oedema and spreading 
ecchymosis in muscle planes (as if this did not occur m every fracture), and of the ill-effects 
- f muscle shortemng due to immobilisation (as if this was not easily corrected bj^ exercise) 


It IS suggested by statistics and theones that in patients With dorso-lumbar fractures the 
•fiersistence of lumbo-sacral pain after long-sitting is attributable to immobilisation m plaster. 


and on this is based the conclusion that immobilisation is harmful But one jmimg pilot 
fractured his twelfth dorsal vertebra in a crash-landing m Belgium and within a few hours 
began a thousand-mile trek along the roads and ditches of France, and the mountain 


passes of the Pyrenees, before arnving four months later in England with one complaint 
alone namely, lumbo-sacral pain after long-sittmg We should hesitate before accepting 
this sjTuptom as a complication of immobilisation m plaster ' 

The urge to abandon immobilisation in favour of early functional activity has recently 
been applied also to fractures of the calcaneus, the tibial tuberositjq the carpal scaphoid bone 
and the neck of the humerus And yet many of us are still seeing gross deformity of the foot 
necessitating late operative treatment which could have been prevented by early manipulation 
and plaster, instabilit}^ of the knee joint from lack of early immobilisation of torn ligaments, 
non-union of fractures of the scaphoid bone which was preventable , and even non-union and 
mal-union of the neck of the humerus attributable solely to enthusiasm for the histone and 
out-of-date teaching of Lucas Championniere Such treatment could stiU be defended if 
there was conflict between the demands of anatomical replacement and the demands of 
functional activitj^— but there is no such conflict It is easy to maintam the tone of muscles, 
md to presence the movement of joints, despite immobilisation m plaster for three or four 
jnonths No visitor to Royal Air Force Rehabilitation Centres dunng the recent ivar would 
lave doubted that the tone and volume of his oum spinal musculature was vastly infenor 


OrUK^a(^ii°Sc^^et\^ Paper presented m sumnjarjr to the Brussels meeting of the International 
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to that of pilots •« hose fractured spines had been immobihsed in plaster The test o{ ^ucct, 
■nas that the spine was better after treatment than before m]uiw' 

It w ould be unjust to imph- that the mam thesis of XicoU’s contnbution is blind ad\ ocai . 
of earh functional actmt}- On the contrai^- he has made an important ad\ ancc firn r 
estabhshmg that the fulcrum of spinal mot ement is not, as so often has been assumed at il' 
let el of the mterarticular jomts, but at the nucleus pulposus, and then in di^tineui-hu 
clearly the stable fractures that can safeh* be treated bt' consert atit e methods (exercise alni 
if he IS to be beheved, and hyperevtension m plaster with evercise if we are to be belieiic 
from unstable fractures m which we aU agree that either spontaneous antenor fuqon < 
surgical postenor fusion of the mtert ertebral jomt is needed He has considered m dcli 
the sources of such instabditt — comnunution of the t ertebral bod5^ rupture of the mtci 
X ertebral disc, subluxation of the mterarticular jomts, and rupture of the interspin'iu 
hgament It may not be nght to compare mterspmous hgament ruptures with rupture' c 
the medial collateral hgament of the knee jomt, which share with the corresponding liganii.'- 
of the elbow* jomt the unusual feature of curhng and roUmg of the fibres, or e\ en mterpo'itu * 
withm the jomt, so that earh* operatixe repair is often required But, m general, \ic"!l 
difterentiation of stable and unstable fractures is to be accepted 

The important question to be detemuned is whether or not there is truth in the suggedi 
that m unstable fractures, spontaneous antenor fusion, achieved labonoush" after mar 
months, is better than surgical postenor fusion which can be controlled with precision \U 
must not of course compare spontaneous antenor fusion of a smgle mten ertebral joint 
surgical postenor fusion of manx mten ertebral jomts bj* the antiouated technique of 
graftmg Some max read xxith surprise that “ undamaged x’^ertebrae are usuall}' included 
surgical fusion so that four instead of txxo become fixed ” Sexeral xears haxe elapsed 'le 
we learned to use radiographic control m the operatmg theatre (takmg radiographs after 
mtroduction of a metal marker into one spmous process) so that surgical fusion was limin. 
stnctlx to one mten*ertebral jomt, or sometimes to the two mten ertebral joints that wt^ 
damaged \ 

This contnbution on the problems of treatment of dorso-lumbar fractures has the 
great ment that it is stunulatmg and prox ocatix e of further thought It estabhshes the ntv 
for difterentiation of stable from unstable fractures, it leax*es us to consider whether sta 
fractures are best treated bx functional actixutx alone, or b}* the protection of a hjperextcn.!^ 
plaster jacket together xxith functional actmtj , and it opens the question as to xxhethcrt ^ 
best result is gained m unstable fractures from spontaneous antenor fusion, or from suit' 


postenor fusion of the damaged interx*ertebral joint , 

As to the management and rehabditation of patients xxith traumatic paraplegia, on x|» 
we hax e mxited m this number of the Journal a contnbution from Ludxxig Guttmann.w 
xxork at Stoke MandexiUe has achiex ed such success, xxe xxould quote on!} the words 
from the reports of a group of surgeons xxho are trxing to achiex e in Great Bntain 
and unified paraplegia serxice, comparable m efficiencx^ xxith the magnificent parap ^ 
of Canada and the Umted States of Amenca xxhich hax e prox ed hex ond doubt t e po- 


of re=tonng the xictims of paraplegia to happx* and useful hx es cuprrh 

“ There can be no imddle course xxith this condition Either it must be trea e - 


“ There can be no imddle course xxith this condition Eitner it must u 
XX eU or as badlx as possible The xx orst thmg that can happen to these patien ^ 

happemng, is that thex* should be treated xxell enough to prexent them from 
XX ell enough to make hfe xx orth fixing ” 
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A Clinical Study 

A M Boyd, A Hall Ratcliffe, R P Jepson and G W H James, 

Manchester, England 

Ftom the University Depot tment of Sutgery Manchester Royal Infitmaty 

\ Lameness in horses dunng exercise was recognised by vetennar}^ surgeons in France 
ahd Germany about the middle of the nineteenth century and it was assumed that in some 
cases this was due to occlusion of the mam arteries of the limb In 1831, the s 5 mdrome was 
named “ intermittent claudication ” by the vetennarian Bouley In 1846, Benjamin Brodie 
described a similar syndrome in a man " whose femoral artery was converted into a gnstly 
~coT^, so as to be quite impervious from the ongin of the profunda to the point at which it 
perf mates the tendon of the great head of the tnceps adductor muscle ” He realised that 
lameness was due to the insufficiency of a reduced artenal supply for the added demands of 
muscle exercise, and claimed that the condition was to be found pnncipally m “ those who 
dnnk too much fermented liquor and do not take sufficient exercise and especiall 5 '’ those 
who are overfed with animal food ” 

The descnption by Charcot (1858) of a patient uuth an aneunsm of the common iliac artery 
was the first accurate and comprehensive survey of the clinical picture Charcot (1887) and 
Mannesco (1896) added further clinico-pathological studies Erb (1898) collected many 
examples, he reviewed the hterature and emphasized that, when there was artenal disease, 
lameness or limping dunng exercise was due to pain and not to muscle weakness Since that 
time many excellent studies of the symptomatology and etiology have been published 

I 

I 

' I 

1) Muscle spasm — Earlier clinicians were much impressed by the observation in patients 
with intermittent claudication that occasionally, after exercise, there was palpable change 
m the consistency of the calf muscles They allowed that the pnmary cause of pain was 
artenal deficiency, but thought that the final mechanism initiating the pain was muscle 
spasm This spasm was likened by Charcot (1858) and Mannesco (1896) to '' cadavenc ” 

^ rigiffit 3 ^ even although the pain of intermittent claudication is continuous and does not 
fluctuate Muth each muscle contraction Erb (1898) gave support to this view, but it was 
abandoned b}' later waters because m the light of further investigations it proved obviously 
inadequate 

2) Arterial spasm — ^To estimate the role played by artenospasm in intermittent claudication 
it must first be ascertained whether or not there is actually spasm in the vessels of the hmb 
at the time that pain is felt Evidence has been marshalled by vanous authors 

Dunng exercise the artenosclerotic foot pales Pallor precedes the pain and it has been 
assumed that it is due to artenal spasm of the skin vessels, and that the muscle artenes rmght 
behave similarl 5 q thus causing pam (Thomas 1922, Zak 1921) We too have observed this 
pllor dunng exercise but it is not always present Moreover, paUor may be induced in a 
I jfei erelj arteriosclerotic limb bj^ bnskly rubbing the skin over the tibia, or by passively 
lexmg the ankle joint a few times The deduction that muscle vessels and skin vessels behave 

I in similar manner is not justified, nor is the assumption that pallor is due to artenal spasm 
{vide tuft a) ^ 

Lian {ctl Thomas 1929) believed that he had demonstrated spasm in the vessels of the 
lower hmb of a patient with arteriosclerotic claudication by arteriography before and after 
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exercise Similar studies were repeated in greater detail bj Veal and IMcFetndge (1010) an ' 
the} shou ed that exercise-pain was in fact accompanied b}^ dilatation of the a essels, cspccnlli 
those of smaller calibre 

After exercise of the artenosclerotic limb, artenal pulsations at the le\ el of the ankt 
joint are diminished, or the} ma}^ disappear, and osciUometnc readings taken on the Inwu 
leg are corresponding!}^ decreased (Comroe 1923, Lear}^ and Allen 1941) This ob'^crv ation 
as confirmed m great detail b} Ejrup (1948) Both oscillometr}^ and the palpation of \ 
measure pulsation of the artenal wall and not flow of blood A more reasonable cxplanatui'l 
than that of artenal spasm is that inflow through the major vessels of the limb is limited b| 
the artenosclerotic process and that these A^essels are unable to dilate nomiallv in rcsponJ 
to the demands of exercise V hen structural changes are less advanced, the arteno capillar) 
bed of the muscles increases greatl}^ m capacity and m the course of exercise it abstraetb -> 
much larger share of the normal blood supply than when the hmb is at rest, and nioreoia 
since the s}stohc stroke of the major vessels is distnbuted to a greater bed than bofon 
pulsation m the medium-sized vessels which is measured b}'^ oscillometr}'^ is decreased 

Claudication has been described m limbs which m the resting state showed no artcml 
abnormaht}^ }'’et, on exercise, there was charactenstic pain and the pulses disappcarcii 
(Pearl 1937) Simmons (1936) stated that “A small proportion of cases of intermittcn! 
claudication are due to pure spasm of the artenes in neuropathic individuals and no structur 
disease of the vessels is demonstrable either at the time or m later years ” Such eAceptioml 
cases can be explained more satisfactorily by postulating a thrombotic lesion proximal t 
the femoral arter} The collateral circulation is good but not sufficient to supply the grea 
needs of exercise It is noteworth}!’ that the only case of "spastic claudication” desenba 
in the literature that has been reviewed at a later date was proved to have organic constnctio' 
at the lover part of the aorta (Lindquist 1948, ett Ejrup ) Two of the authors of this artid 
(Bo^d and Jepson 1949) have seen two cases of thrombosis of the external iliac arterx wid 
a similar s}mdrome | 

3) Muscle ischaemia as a cause of pain — In a senes of analytical papers, Lewis and h, 
co-workers demonstrated that intermittent claudication was due to inadequacy of bloo 
flow through muscles dunng exercise causing accumulation in the tissue spaces of a pain 
factor — " factor P ” — which stimulates the sensory nerve endings (Lewns, Pickenng an 
Rothschild 1929, Lewis 1942) Katz (1935) suggested that factor P was a non-volatilc acn 
Lew'is show'ed by occlusion-plethysmography that the artenal bed wms dilated at the time 
the onset of pain 

An extension of Lewis’s conception of muscle ischaemia causing pain — In the normal hmii 
is the muscles that are xvorked most strenuously in relation to their bulk that first go e ^ 
to pain On the other hand, in limbs suffenng from artenal disease, instead of all mu c 
haxnng a blood supply that is approximately equal in relation to their bulk, the 
sclerotic process alters the distnbutive pattern of the artenal supply either b} 
narrowing of the artenes or by local thrombosis This redistnbution differs from hm to 
according to the anatormcal structure and the extent and topography of the artenosc 
lesions It IS the artenal inaccessibility of certam parts of the muscles that causes ^ 

nutntion and accounts for pain on exercise Pam then anses in that muscle, or pa 
muscle, that is w orked most strenuously dunng the complex pattern of w'alking, an 
the artenal suppl}’^ relative to the demands of exercise is most deficient This pain o 
duappears onl}' when the collateral supply becomes adequate, or when the 
process increases and the affected muscle undergoes atrophy, or is replaced b\ i r 
so that its potential as a focus of deep pain is destroyed Batches di'’’ 

In the artenosclerotic hmb, careful palpation of the musculature 
are tender to firm pressure This tenderness is, of course, elicited only m 
and it IS noted with particular frequency in the gastrocnemius and some imes 
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muscles of the sole of the foot such as the extensor digitorum brevis or m the dorsi-flexors of 
the foot It may be obvious only after recent exercise, especially if this has been sufficient 
to give rise to the pain of claudication The area of muscle tenderness varies In limbs that 
are seierely compromised by artenal insufficiency a single muscle or muscle group may be 
distinctly tender, but m better nourished limbs the patch often measures only a few centi- 
metres m diameter A site that is often tender is the upper part of the medial belly of 

gastrocnemius 

\ The pain suffered on pressure is likened b3'’ the patient to the pain of intermittent 
( laudication The cause of tenderness is not certain but it is probably metabolic in origin 
ctUd depends upon the same factor that accounts for the pain of exercise \Mien pain is induced 
by exercising muscles under ischaemic conditions the accompanying muscle tenderness, and 
the pain itself, disappear rapidly when the blood flow is re-established although as Lewis 
(1942) pointed out " a little tenderness maj'^ remain for an hour or more if the test has been 
repeated sei'eral times ” In artenosclerotic limbs the involved muscles are continually on 




Segmental reference of deep pain from the gastrocnemius and soleus (Fig 1) 
and from the anterior tibial and peroneal muscles (Fig 2) 


the threshold of ischaemic pam and thus the tenderness, which may never entirely disappear, 
IS alwa3'^s emphasized b3'' exercise More intelligent patients may notice a patch of deep 
tenderness while kneading the calf muscles, but usually no such story is elicited because 
surface representation of the deep pain may be distant from, and not overlying, its place 
of origin 

Infiltration of the tender area uith a few cubic centimetres of 2 per cent novocain 
makes it anaesthetic to deep pressure and, by blocking the deep pain tngger-pomt, it allows 
the patient to walk painlessly for a distance far exceeding that which was possible before 
injection The increase in walking distance depends upon the degree of artenosclerotic 
^ im oh ement m other muscles of the limb The new pam that now hmits progression is from 
different site and, because of its distnbution. it is often obnous that it anses from a different 
ijiiusde Infiltration of the skm or subcutaneous tissues overlying the tender patch does not 
alter the exercise-tolerance 

In order to deduce the muscle of ongm from the history of surface-representation of 
pam, further experrmental n ork ii as undertaken A reliable method of producme eapenmentaf 

/ 

\OL 31 B, NO 3 ^VGUST 1949 



328 


^ M BO'iD, HALL RATCLIFFE, R P JEPSON VND G W H J VHFS 

muscle-pam is that descnbed Lews and Kellgren (1939)— namelj , the intranuivuil^ 
injection of 6 per cent h 3 ^pertonic saline after infiltration of the skin and deep fp^cu w. 
local anaesthetic A few cubic centimetres is sufficient to cause deep aching, lanmir, 
intensit}^ from discomfort to nauseating agonj^ The intensit}^ depends not onh on t! 
susceptibilit}^ of indmduals and the amount of solution injected, but also on the concenlratu - 
of pain ner\'e-endings m the Aucinity of the injection These are probabty sparse, so that tl 
number of nerA^e endings that are stimulated vanes by chance according to the site of tl, 
inj ected saline It was our impression nevertheless that in patients wth claudication, injcctin 
of tender areas, and mechanical stimulation by the needle-point, gave nse more readih i 
pain than similar procedures in “ non-tender ” areas and in normal muscles Each muse 
referred to m Figures 1 and 2 ivas injected in at least si\ different subjects, usualli in bo 
lower limbs The areas of skin reference for the pain so produced were charted, and compo it 
areas for many of the more important lower limb muscles were determined The pain conr 
on almost immediately after the injection, it nses rapidly to maximal lntenslt}^ and it tlni. 
falls gradually in four to si\ minutes The quality is descnbed charactensticalli p> - 
“ sickening ache ” and is often compared to “ cramp ” There are ill-defined limits— a 'im!' 
centre of intense pain tending to shade off to mild aching at the penphery Although limitcJ 
m spread to the reference areas shown on the charts the pain may be felt far distant from tl 
point of injection, and the site of maximal intensity may move wthin the area from minut 
to minute ^^T^en hypertonic saline is injected into muscles in the neighbourhood of join' 
(for example into the flexor haUucis longus or the extensor digitorum brevis near the ankl ' 
the pain ma)^ be referred to the joint itself ^^ffien a penpheral mixed nen^e such as tl 
antenor or postenor tibial is stimulated by adjacent saline, paraesthesia is produced uhn 
is distinguished easily from the dull quality of " deep ” muscle pain The whole question f 
muscle pain is discussed admirably by Kellgren (1938) 

1 

CLASSIFICATION OF OBLITERATIVE VASCULAR DISEASE i 

It seems clear that the immediate cause of intermittent claudication is diminution 
artenal suppl 3 r to the muscles concerned , but the reason why the arterial supply is dimini'hci 
IS less apparent There is much confusion in the terminology used m relation to obhterati't 
arterial conditions causing circulatory deficiency in the lower limbs Occlusive artenal di'Ca t 
beginning under the age of fifty years is usually classified as ‘‘ Buerger s disease ^ 
“ thromboangiitis obliterans ”, whereas over the age of fifty 3 '^ears the symptoms of arten 
deficienc 3 ^ are usually grouped under the general term, artenosclerosis Lenche (1917), ^ 
recent anal 3 ^sis of over 500 personal cases, limited the term thromboangiitis obliteran ^ 
patients under the age of thirty-five years, m patients over the age of fifty years he a n 
the S 3 mptoms to artenosclerosis, but he admitted that there was a third group o 
wth ages between thirty-five and fifty years, showing features of both conditions, 
was unable to classif 3 , , 

Rernew of the artenographic findings and clinical features in a large number 
wth deficienc3'^ of circulation m the lower limbs who ivere investigated between ^ 

1949 show that the 3 ' ma 3 '’ be classified under three mam headings 1) pnmarj' t 
the popliteal arter 3 ^ 2) juvenile obliterative artentis, and 3) senile obhteratne a 
a) diffuse obliterative artentis, b) secondary popliteal thrombosis, c) secon an . 

thrombosis (Figs 3-14) , 4 pntis are U'-uall] 

Piimary thrombosis of the popliteal artery and juvenile obliterative a v,oA'e\cr, tlnj 
included together under the heading “ thromboangiitis obliterans ” It traum^t’ 

in most patients under the age of thirt 3 '-five years the cause of clau ica lo 
thrombosis and not artenal disease, and this vas certamli^ true m ever 3 ca- 
now reported 
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hwemk othkMUve mieitis comprises a group of cases corresponding to those described 
bv condition may be a pathological entity Buerger himself included under 

bpaTne of thromboangiitis obliterans patients who. from their symptoms, appeared to 
l^sntnng fa"eraL arterial changes In tins report the term ■' juvenile obliterative 
artentis " is restricted to obliterative arteritis beginning m the feet and follmving a 
rtar^Lstic clinical course The condition seldom, if ever, begins after the age of 

lihUralne arlenlis is the term used to include the degenerative arterial changes 
hat are commonly associated with increasing age and are included under the general tem 
t artenosclerosis ” Artenosclerosis is usually considered to be a disease of old age, but 
careful examination of post-mortem and biopsy material in obliterative arteritis from patients 
under the age of thirty-five years sometimes reveals artenosclerosis at an early age Well- 
marked calcification of the vessels has been seen in the early twenties Arteriosclerosis is 
undoubtedly the most frequent cause of arterial deficiency in the lower extremities in 
the fourth decade, and over the age of forty years it accounts for most cases of occlusive 
vascular disease 

In bnef, almost all cases of obliterative artentis in young people up to the age of about 
tlfirtv'five years fall into one of the first two groups — ^primary thrombosis of the popliteal 
^rtery and juvenile obliterative artentis, and in patients over the age ot thirty-five years 
into the third group — senile obhterative artentis The nature of the pathological changes in 
the blocked vessels is largely speculative, but it is of no great importance from the point of 
view of treatment which cannot be directed towards cure of the underlying condition or 
restoration of the function of blocked vessels Attention must be concentrated on the vessels 
that are still healthy wth the object of assisting by every possible means the greatest and 
most rapid development of a collateral circulation 


TABLE I 


'tNAL'isis OF 472 Cases of Obliterative Arteritis of the Lower Limbs 


1 

■ 

iMen 

Women 

Total 

Traumatic thrombosis 

4 

1 

5 

J uA emle obliterative artentis 

8 

— 

8 

Primary popliteal thrombosis 

6 

— 

6 

Senile obliterative artentis 

405 

48 

453 

(a) Diffuse obhteratn^e artentis 

192 

26 

218 

(J) Secondary popliteal thrombosis 

165 

15 

180 

(c) Secondar 3 femoral thrombosis 

1 

7 

55 


PRIMARY THROMBOSIS OF THE POPLITEAL ARTERY 

Nearty all patients under the age of thirtj'-five years who complain of intermittent 
claudication in the calf muscles have been found to have thrombosis of the popliteal artery 
Artenographic studies show that occlusion is confined to this artery, the other vessels 
appearing healthy The extent of the occluded segment vanes it may extend from the level 
f the knee joint to the adductor opening, from the level of the knee joint to the termination 
pf the artery , or throughout the whole length of the arterj'^ from the adductor opening to 
the bifurcation (Figs 3-6) The fact that one end of the thrombosed segment is often found 
at the leiel of the knee joint suggests strongh'- that the causative process begins at this level 
Sc\ eral artenograms obtained before there n as actual thrombosis showed the earliest stage 
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Fig 3 


hnrdpi- r.? H,* thrombosis — pre-thrombotic lesion at the level of the upper 

Rarthr>1r>rr,o ^ ^°ndyles (from the Surgical Professonal Unit at St 

" s Hospital bj courtes} of Professor Sir James Paterson Ross) 


0 the lesion, namel}’', localised narrowng and irregulant}'^ of the lumen of the arten m th 
middle of the popliteal fossa (Fig 3) Arteriograms of patients known to hate sustained 
traumatic thrombosis of the popliteal arterj'^ from postenor dislocation of the knee joinj 
(Fig /) are indistinguishable from pnmar^'^ thrombosis of the artery | 

Histological examination of the occluded segment obtained b}' arterectomt from \oiin I 
men suffenng from mtemuttent claudication of the calf muscles, usuall}’’ thought to be (h 
to Buerger s disease, shows no etndence of inflammatory'’ changes m the arterial 
(Boyd 1938) The lumen is found to be occluded bv healthy clot in rarious staet' ' 
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Fig 4 

Pnmarj popliteal thrombosis — ^thrombosis begramiig at the level of the upper 
border of the femoral condyles has extended proximally as far as the tendon of 
adductor magnus (b-\ courtesj of Professor Sir James Paterson Ross) 


organisation The wall of the arterj^ is normal Patients mth this condition have been traced 
for ten years and there has been no evidence of further arterial disease This is in striking 
cpntrast with the after-histones of patients wth proved artenal disease (" thromboangiitis 
bhterans ” or artenosclerosis) 

The etidence in fat our of pnmarj’- popliteal thrombosis as a clinical entity m,ay thus be 
summansed 1) there is similantj^ of the artenographic picture ttith that of traumatic 
thrombosis from dislocation of the knee joint, 2) there is no inflammatory or degenerative 
change m the walls of the artert\ 3) the clinical course is more suggestite of injury than 
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of the upper occlusion has extended distallv from the Ie\cl 

the femoral condjles pro\imal extension is probabh 
limited by a large sural arterj 


CO s t disease In further investigation of this possibilit}^ special studies of 

anatomy of the popliteal artery vere made (Boyd and ^Al]de 1949) 
na omy o e popliteal artery — ^After leaving the adductor hiatus the popliteal art( 
es m ^ 3 tissue and is freel}' mobile Just above the level of the knee joint the art( 
enters a rous tunnel dent ed from the fascia on the deep surface of the gastrocneniiU'- T 
fascial coAenng narrovs to form a definite fibrous band, i to ] inch broad, attached to t 
capsule of the knee joint at the leA el of the joint Artenograms shov that it is at this j'' 
that thrombosis of the popliteal arteiy^ usualty occurs It is suggested that injun, h 
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Fig 6 


PnmaT) popliteal thrombosis — thrombosis beginning at the level ol the femoral 
condi les has extended both proximallj and distall^ 


normal knee mo\ ement or minor sprains and strains, may cause damage to the tunica intima 
and thrombosis of the tessel The possibiht}^ that there may be traumatic thrombosis is 
I'bviously increased if there is abnormal fixation of the popliteal artery to the oblique ligament 
"'iithin the fibromuscular canal from mflammatorj^ changes caused by minor infection of 
the toes or inter digital folds 

Care should be taken to distinguish pnmar^^ thrombosis of the popliteal arter}'^ from 
secondari thrombosis occumng as a complication of senile obliterative artentis This 
distinction is fundamental m assessing the prognosis Senile obliterative artentis often occurs 
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Fig 7 


Traumatic thrombosis of the popliteal arterj from posterior dislocation of the kne 
joint Xote that the thrombosis begins at the level of the upper border of the femora 
condiles and that the artenographic appearances are identical vith those of primin 
popliteal thrombosis in which there has been no major bone or joint injuri 


in the fourth decade On the other hand degeneratite artenal changes ma’v be delatec ^ 
much later in life Occlusion of the popliteal arter}"^ in a man aged thirty-fit e t ^ 

therefore, be due to pnmart thrombosis, it may be secondar}' to early senile o i e ^ 
artentis, the prognosis then being poor A similar finding in a man aged fift\ U't 
commonly secondan* to degeneratne change, could possibl} be pnmarv^ if ^ 
generahsed artenosc’erotic change, and in this e\ent the outlook for both life an i^ ^ 
be good It IS clear!} important to deterxmne b} careful exammafion of the car i f 
system whether the thrombosis is pnmar} or secondarx 
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JUVENILE OBLITERATIVE ARTERITIS 

For the clinical syndrome m which obliterative arteritis begins distally m the arteries of 
the feet m young men, the general title “ ]uvenile obliterative arteritis ” is preferred to that 
of thromboangiitis obliterans, or Buerger’s Disease The first accurate stu'iy o 
“ thromboangiitis obliterans,” originally described by Wimwater in 1879, was published by 
Leo Buerger m 1908 and has since been known by his name “ Buerger s disease like 
'/ Raynaud’s disease ” includes a number of conditions of differing pathology that have been 
Lparated from the general group of penpheral vascular disorders m which there is obliterative 
Mentis of distal distnbution The term ” Raynaud's phenomena " is now used rather than 
] Raynaud’s disease ”, and similarly, for these conditions, some of which are due to arteno- 
sclerosis, “ Buerger’s syndrome ” would be more appropnate than ” Buerger’s disease ” 

After separating from this general group cases that are due to degenerative arteritis 
there remains an obliterative artentis of obscure origin with charactenstic clinical features 
that might be called " ]urenile obliterative artentis ” or " thromboangiitis obliterans ” 

Juvenile obliterative artentis seldom, if ever, begins after the age of thirty-five years 
The obliterative process begins in the small artenes of the feet Gradually, but relentlessly, 
it ascends the limb until the popliteal or even the femoral vessels are occluded (Figs 8-10) 
There is often fungus infection of the mterdigital folds Patchy phlebitis in the superficial 
veins may precede the signs of arterial involvement — an occurrence that is seldom seen in 
arteriosclerosis The pain usually becomes mtolerable and hy the time the obliterative process 
ini’^olves the popliteal artery amputation is demanded The disease is often more ad\ anced 
in one hmb than the other but it is always bilateral The more recently affected limb may 
need amputation even before the hmb that was first affected 


In early cases, arteriography shows narrowing and finally obliteration of the small 
artenes of the feet In more advanced cases arteriograms show relentless proximal spread of 
tjie disease, the tibial artenes, and eventually the popliteal artenes, become involved A line 
yan almost be drawn across the limb at the point to which the disease has reached Collateral 
jA^essels show the corkscrew appearance that is associated characteristically wuth rapid 
hypertrophy and dilatation — a feature less marked m distal obliterative artentis of arterio- 
sclerotic origin 


Ischaemic pain and colour changes m the toes are often followed rapidly by ulceration 
and gangrene Intermittent claudication in the small muscles of the sole of the foot, which 
unfortunately is often mistaken for the symptoms of chronic foot strain, may precede the 
more obruous phenomena of ischaemia Ulceration occurs early, sometimes with gangrene, 
and not uncommonly in the presence of palpable pulses at the ankle The course is 
progressive, though periods of apparent quiescence m one or other leg are often seen One 
or both limbs are usually lost within three to five years of the onset of the disease 

It would appear that juvenile obliterative artentis is confined to the lower limbs but 
this is an opinion w'hich may need to be modified in the hght of further expenence Involve- 
ment of the upper limbs is more t 3 ^pical of the distal t 5 rpe of senile obliterative arteritis 
Little help is gained from studying pathological changes in the vessels Buerger, m his 
ongma studj' of nineteen amputated legs, descnbed the macroscopic and microscopic changes 
\ m ^ ^ ■to be specific There was macroscopic evidence of penvascular fibrosis 

}'e mg le arter}^, vein and nen^e into a dense cord of fibrous tissue Microscopy showed 
mflammator 3 infiltration of the vessel w^alls wuth fibrosis of the adventitia, atrophy of the 
/n la, and slight thickening of the intima from prohferation of endothelial cells The lumen 

throrn'h^rr organisation and, eventuall 3 ^ the 

Mim-onn 1 recanalised These changes are seen also m artenosclerosis Any 

fe w 10 as expenence of amputating limbs for senile gangrene wall have noticed 
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Ju\enileobliterati\e arteritis parh ti, i. 

extending as far as the n^cls ^SSrSl’s’’'"*"' 



Fig 9 

Ju\ enile obliterate e artentis — thrombosis has extended proximalli 
to the supramalleolar region 


occasional difficult! m separating the components of the neurot ascular bundle iduch a 
often bound ineNtncably bj" fibrous tissue The change is most marked if there ha=: h 
sepsis !Mth ulceration and gangrene 11 hen there has been recent infection the tissue pbt 
around the neurot ascular bundle are oedematous In late cases, the inflammaton ti"U 
organised and contented into dense fibrous cords These changes gne nse to difficult! !'* 
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Fig 10 

Ju\enile obliterative arteritis — ^late stage Extension of thrombosis 
proximally Thrombosis has nearlj reached the bifurcation of the 

popliteal arterj 


'cnpheral sjTnpathectomj^ is attempted because isolation of the postenor tibial nerve from 
Hie artery and \ ems may present the greatest difficulty The inflammatory change depends 
largely upon the degree of infection m the penvascular lymphatics Specimens of the 
postenor tibial artery obtained by arterectomy in earty cases, before there was infection and 
ulceration, do not show such marked penvascular fibrosis 
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SENILE OBLITERATIVE ARTERITIS 


This group includes the great majont}'- of patients who complain of simptonF du i 
artenal deficienc}" The degenerative artenal changes are most marked in the lowcrlimti 
It is important to la} stress on the fact that senile obliterative artentis is not confined to « ’ 
age , it IS seen in patients with wide variation of age j\Iarked atheroma has been reconf 
in }oung children, and it is b}' no means rare in the third decade, it is the most fitquu' 
cause of occlusn e artenal disease between the ages of thirt}" and fort}^ }ears, and it accoim., 
for practicall} all cases of organic obhterative artenal change after the age of fort\ icar- ( 

a) Diffuse obliterative arteritis — Artenography show^s narrowing and irregulanti of Uf 
mam \essels with a beaded appearance of the larger branches (Fig 11) Sometimes tl 
pathological changes seem to fall pnncipally on the mam vessels, the smaller branches ar 
abundant, and a collateral circulation is w'ell developed This is the most common gmiip 
and there is often calcification of the artenal walls In others, changes in the mam \cs ' 
are less marked, the most noticeable features are the paucity of muscle branches nliid 
appear to end abruptl}'', the absence of collateral anastomoses, and the pronounced mu d 
w'asting 

There is a third group, small but interesting, m which the most marked clinical feature 
IS coldness of the feet and often of the hands The toes, and sometimes the feet, are deep! 
c 5 '^anotic and cold but they become pink and w'arm w'hen ^ asoconstnction is abolished h' 
reflex heating or by paravertebral block of the lumbar sympathetic chain There is little?' 
atiy muscle wasting Oscillometnc readings are normal as far down as the ankle In all tha 
groups the blood pressure is usually high 


b) Secondary popliteal thrombosis — Thrombosis of the popliteal arter}'^ occurs in ncarh 
half the patients with diffuse artenal disease The artenographic picture (Fig 12) resembl ^ 
that of primary popliteal thrombosis Thrombosis begins m the segment of the popliti 
artery behind the knee joint where the artery is attached to the capsule of the joint b\ 
fibrous band In diffuse obhterative artentis artenography shows the greatest changes m tn 
segment Repeated minor injunes caused by flexion and extension of the knee joint probabl 
determme localisation of the disease to this part of the vessel Thrombosis, beginning m tlu 
cond} lar region, usually extends upwards as far as the adductor opening (Fig 1 3) Sometime 
how ei er, distal extension occurs with occlusion of the lower half of the arter}' and the first o 
inches of the tibial i essels Occasionally thrombosis extends m both directions, thus in\ olnu 
the entire length of the pophteal artery The extent of thrombosis is probably determine 
the cahbre of branches leamng the artery, proximal spread being hmited by the bns 
through the anastomotica magna and distal spread by the flow through a large sural arte 
The onset of thrombosis may be deterrmned by mjur}^ or by lowering of the blood 
with diminution of blood flow due to confinement to bed by reason of lUness or 

The effect of secondarj^ pophteal thrombosis depends upon the degree to which the co a ^ 
circulation has already developed If the cahbre of the mam vessels has been 
gradually oi er a long period of time the collateral circulation is w'eU developed an ^ 
of a new lesion on the penpheral circulation is neghgible, but if thrombosis occurs Ci 
the disease, sea ere ischaemia is bound to result 

c) Secondary femoral thrombosis — ^Thrombosis of the superficial femoral \rtcn" 

less frequent In the senes now reported it occurred in onl}'^ Rfty-hve of 472 

graphy shows occlusion of the superficial femoral arter}' from the adi^ctor ope^ 
point where the profunda femons leaves the mam trunk (Fig 16) ^ jinutcd h 

shown to begin m the region of the adductor opening, proximal ,iifiu 

the bnsk flow of blood through the profunda femons (Fig 14) ]t\cl of tl 

obhteratne artentis often show gross deformity of the femoral ' ^ opemr 

adductor opening where the arter}^ may be tethered to the margin o 
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Fig 11 

Senile obliterative artentis — a) Diffuse obliterative artentis 


The occurrence of femoral thrombosis is determined by much the same factors as those 
of popliteal thrombosis The effect on the circulation in the limb depends, as m pophteal 
thrombosis, on the extent to which the collateral circulation has developed Generally 
.spVaking the higher the block the less marked are the effects on the peripheral circulation 
I Femoral thrombosis is to be suspected clinically if there is claudication in the calf of a 
jhmb which appears to be unusually healthy Nutritional changes in the skin, nails and 
muscles — so commonly seen m secondary pophteal thrombosis — are seldom found when the 
femoral artery is occluded Ne^ertheless in femoral thrombosis, distal extension %vith 
gangrene of the limb occurs more commonlj than m pophteal thrombosis 
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Fig 12 

Senile obliterative arteritis — b) Secondar}'’ politeal thrombosis 

beginning at the lev el of the upper border of the femora con ) 



CLINICAL INVESTIGATION 

]\Iost patients in this series were first seen in the Neurovascular Out patie^ dc^igii 
Manchester Ro^ al Infirmary Investigation in the out-patient departme 
pnmanty to enable the surgeon to decide whether treatment could be gi\ en ^ 

or whether it w'as adtnsable to admit the patient for further stu ) be a? - ^ 

disease is of course part of a generalised degeneratne change, t ^ ^a.- ' 

as a w^hole, and it is not possible to carry out complete ndertakcn d' t 

system in a bus's out-patient clinic , but before operative proce u 
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Fig 13 

Senile obhteratne arteritis — b) Secondarj^ popliteal thrombosis (note extension of 
thrombosis up^\ ards as far as the opening of adductor magnus) 

in-patient im estigation was alwa3's made Salient features in the history and clinical findings 
here recorded on a printed proforma which recorded the location of pam, the approximate 
9 ate hhen it was first noticed, the suddenness of onset, the distance walked at the time of 
jinset and at the time of examination, and the presence or absence of coldness, numbness or 
jest pain A record was made of historji^ of mJur3^ frostbite or phlebitis, of the amount of 
tobacco smoked, and of the age and cause of death of the parents Clinical data mcluded 
records of the general health, the state of the heart and blood pressure, the nutrition of the 
hmb as estimated on an arbitrary scale — Grades I, II and III — the presence or absence of 
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Fig 14 

Senile obliteratne artentis— ir) Secondarv femoral thrombosis— earl) lesion 
the le\el of the adductor opening 


at 


wasting, atrophy of the smaU muscles 

Records of tvalkuig-ability included the rate of ^ the relation of diking 

une of onset, the time of halting, the radiation of both Io^^erhm 

Ummution or stabilisation of pain The pulses and belon the knee, an 

i-ats — :::::: 

nr bone ^ 
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Fig 15 

Senile obllteratl^e arteritis — illustrating the progress of a secondary femoral 

thrombosis 


usuall} found below a main vessel block, though it is to be noted that if the collateral 
circulation is well det^eloped there may be slight excursion of the needle One of the authors 
{A M B ) has used the oscillometer for fifteen years and dunng that time artenography of 
doubtful cases has never revealed evidence of mam vessel block that was not suspected by 
oscillometn 

Im estigations thus outhned determine the underljmg cause of claudication, and the 
clinical historic of the localisation of pain mdicates which muscles are involved It remains 
to confirm the obsen ations of the patient by examining his reactions to measured degrees 
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riu lb 

e oblIte^ata^ e arteritis c) Secondarj femoral thrombosis — full} dc\ eloped 
secondarj- thrombosis of the superficial femoral arterj 


of e\ercise, and also to assess the seventy of the condition The circulatory deficicnct mu * 
be estimated in terms of the demands made hy the individual upon his blood supph fii" 
pnmar}r concern of a patient is the interference \nth his daity life caused bv pain m tiu. !<-< 
and, vhen the hmb is not in danger, treatment must be directed to the relief of siib]tcti\ , 
manifestations Estimates of the relatne deficiencj'^ vere therefore made b} tcstine 
ability of each patient to valk at his oira rate under controlled conditions This 
first by walking o\er a knowm circuit of the hospital comdors, but the test ha^ now 1' 
replaced by walking on a machine speciallj constructed for the purpose (Tig 11) 
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belt driven by an electric motor at a speed ranging from one to four and a half per 

houE IS fitted ^^Ttlv a tachometer giving the speed m miles per hour and the distance trave led 
bv a point on the belt The patient steps forward from a stationary platform on to the belt 
nhich IS moving towards him at the slowest speed, and the speed of the belt is then increased 
gradually until he believes that he is walking at a normal rate 



Such a machine permits direct observation of the hmb throughout the test It has been 
noted that sometimes there is pallor of the feet at the onset of claudication Oscillometry 
after the exercise-period sometimes shows reduced readings, contrary to the usual finding 
of a marked increase During the exercise-test the patient descnbes his sensations From 
the data thus obtained it is possible to classify the type of arterial disorder 


I 


GLASSIFICATION INTO CLINICAL TYPES 


/ The hypothesis that there are three clinical types of claudication depends upon con- 
sideration of the events taking place in a muscle during exercise The resting muscle has a 
scanty blood supply, but when it is exercised there is capiUary vasodilatation (Krogh 1922) 
If tlie muscle is exercised under ischaemic conditions there will be pam (Lewis, Pickering and 
Rothschild 1929) It cannot be doubted that the protatic event m these phenomena is the 
accumulation of metabolites — ^both m the case of vasodilatation and of pam (Hamilton 1947, 
Lems 1942) It is beyond the scope of this paper to discuss the mechanism involved, the 
nature of the vanous metabolites concerned, or their mode of action The basic concept is 
not affected 


M’lth the onset of muscle-exercise, metabolites accumulate until the threshold for the 
reaction of i asodilatation is reached, such increase in blood supply dissipating the metabolites 
bs chemical or physical processes Eventually equihbnum is reached— the metabolites being 
eliminated at the same rate that they are produced The level at which this takes place 
depends, for a given rate of exercise, upon the available blood sapply In the normal individual 
equilibrium is reached belore the metabolites accumulate sufficiently to produce pam In the 
patient mth claudication the threshold of pam-reaction is reached before equihbnum is 
a allied Figure 18 is an attempt to express this diagrammatically , the honzontal axis 
ijcpresents time from the beginning of exercise, the vertical axis represents accumulation of 
.iietabolites, cune (a) is that of a normal individual, curve (b) is that of a patient mth 
flaudication The dotted lines show the levels of metabolites required to initiate the increase 
of blood supph (“ ^ asodilatation -) and the pam reaction 

cuiickK ’^te^ittent claudication find that nhen pam begins it is relieved 

q ck \ b% a short penod of rest and thereafter they can go on walking In such cases, 
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Thresha'd of 
Pa n Reaction 


Threshold cf 
Vasod lacat cn 
React on 


Curves representing reaction to e\ercise in 
the normal individual (cun^e (a) and the 
patient with claudication (cur\e (b) 



Fig 19 

A.ltemating exercise and rest in intermittent 
claudication 



Patient Be|ins 
Walkini 

Fig :0 

Reaction to continued exercise in T) 7 >e 1 
claudication 



Patient Begins 
Walking 


rhreshoW of 
Pam Reaction 


Fig 21 

Reaction to continued exercise in 2 

claudication 


I 1 



P tleni Btiins 
WaUmg 


Fig 22 

Reaction to continued exercise in T'P'‘ 
claudication 


metabolites were accumulated until the threshold was reached and they "ere 
durmg the rest penod, only to rise again when walking was resumed (Fig 19) 

^^^len a patient is asked to walk for the purposes of investigation he is not 
rest "hen pain first develops, he is urged to continue walking as long as possible The 
that occur after the onset of claudication vaiy according to the relationship of blood 
to the demand and three tj^pes of reaction ma}' be distinguished Type 1 I” ^'9 
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Wood sopply and demand are very' nearly equal When the pat.en is urged to continue 
ualking he announces, usually m a surpnsed tone, that the pain has disappeared Here 11 e 
level oi metabolites cresses the pain threshold before a position of equilibrium is reachetl 
but uhen equilibnum is finally attained it is below the threshold (Fig 20) The fact that 
equilibrium has been attained just below the threshold of pain can be demonstrated by 
making the patient walk more quickly than usual , pain then returns Type 2— Most patients 
belong to this group MTien the patient continues walking the pam attains a steady level 
aAd e\entually he stops walking not because of the intensity of the pain but because of its 
hsistence Equihbnum is attained only above the threshold for pain-reaction (Fig 21) 
Hpe 3— Here the blood supply is so far reduced that stability cannot be achieved, on being 
urged to walk further the patient complains that the intensity of pain is increasing , finally 
it becomes intolerable so that he is forced to halt In this case the position of equilibrium is 
at so high a level that it cannot be reached because in attempting to achieve it there is 
unbearable pain (Fig 22) 


TKEATMENT OF INTERMITTENT CLAUDICATION 

General considerations — If traumatic thrombosis is excluded, the arterial condition that 
underlies mtemuttent claudication is ividespread, progressive and ultimately fatal Lack of 
knowledge of the etiology of the responsible arterial conditions limits the treatment of 
intermittent claudication to alleviation of the subjective manifestations that interfere mth 
the dailj hie of the patient The most rational method of relieving exercise-pain would be 
to increase the blood supply m order that the demand of exercising muscles might be met 
MTien the deficit is small this can be done, but m severe cases the gap between supply and 
demand may be too great, or it may not be possible to increase the blood supply because 
there is severe occlusive change m a group of muscular vessels Under these conditions relief 
can be gained only by reducing the function of the affected muscles 

_ I In practice the problem is more complex than one of simple supply and demand Each 
iiijlividual case must be considered carefully and many factors of varying importance must 
b6 assessed accurately, always making allowance for the fact that many patients are poor 
witnesses and that it is not always easy to determine the degree to which an individual is 
inconvenienced by claudication, or indeed whether he is claudicatmg at aU 

Factors influencing the choice of treatment — 1) Cltntcal type — In determining treatment, 
the clinical type of claudication is by far the most important factor and this cannot be over- 
emphasized Failure to appreciate that there are different grades of claudication has led, on 
the one hand, to extravagant claims for the success of certain drugs or methods of treatment 
and, on the other, to disrepute of sound and logical procedures The general principles of 
treatment that are indicated m each clinical group can be defined clearly Ch^ucal Type 1 — 
In this ttqie, supply and demand are almost equal The very slightest increase m blood flow 
brings about complete relief of exercise-pain and there is a good response to any method of 
treatment that improves the blood supply Suggestion is a powerful factor in any form of 
treatment and it maj^ have particular application to patients wLo suffer from claudication 
If the patient is a Type I claudicant he will respond to almost any method of treatment, 
proi ided onlj^ tha+ his confidence is gamed, and this accounts for the reputation that has 
been gained for Buerger s exercises, intermittent venous occlusion, and the administration 
of] muscular extracts, hormones and anti-coagulants Clzmcal Type 2— In this type of claudica- 
on tlic gap between supply and demand is much wader and relief can be gamed only by 
bridging the gap As a rule the supply is increased to meet the demand, but m certam cases 
the demand niav be reduced to meet the supply Sometimes a combination of both methods 
niav be adopted Chnicat Type 3— In this tjqie the gap between supply and demand can be 
narrow c( but iieier closed a fact that is of fundamental importance Disappointment is 
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bound to result from operatne treatment or from an} measure that is designed i 
impro\ e the blood flow Relief from se% ere pam can be secured onl}^ b} reducing the hinu' ■ 
of the muscles b}'^ neurectomy or tenotom}'^ 

2 ) Age— The age of the patient has an important beanng on treatment, the \ouns,or hoi 
the more necessary is it to secure the greatest possible increase m blood supph Gcmrol' 
speaking, lumbar s} mpathectomy should be advocated m patients under the age of fon\ t 
fifty }^ears regardless of the clinical category in which they may fall, not onh bocuin i 
3 ounger patients it may be possible to impror e the general nutation of the limb, and ij 
attention to general health to delay the progress of arteriosclerotic change, but also becau-c t 
longer the patient has to live the more likely it is that amputation mil be needed sooner or lat 

3 ) Type of mteual disease — Estimation of the seventy and t3^pe of the causatne arten 
condition is of great importance in plannmg treatment In traumatic thrombosis the c\ 
pectation of life is normal and the only danger is that of local failure of the collateral diaiin-’ 
to undergo sufficient h3^pertrophy and h3^perplasia The most \ngorous and depemlib’ 
method of increasing blood supply and encouraging the collateral circulation is indicate’ 
The questions that anse are what is the risk to life, and what is the nsk of losing the Irnib 
The usk to life — Experience dunng the last eighteen years has shown that in difii 
obliterative artentis, mth calcification of the mam vessels, loss of life is more hkeU th 
loss of the limb These patients often suffer from h3^pertension, coronar}'’ thrombo':i' h- 
heart failure and cerebral complications, sometimes there are mesentenc vascular accidir’ 
Calcified xessels associated mth h 37 pertension show little tendency to thrombosis 
penpheral gangrene is unusual In general, angina of effort, past history of coron 
thrombosis, d3'’spnoea on exertion, and hypertension are contra-indications to liinil 
S3^mpathectom3^ Lumbar S3''mpathectom5'’ should be advised onl}'' m patients witli difii- 
obliterative artentis and calcification of the mam vessels when it is felt that the limb it 
is in danger The nsk of losing the limb — Peripheral gangrene leading to loss of the hinb 
more Iikel}'' to occur in obliterative artentis complicated b}^ secondary thrombosis of a m 

\ essel, especiall}^ when the superficial femoral arter}'’ is involved Patients mth second.^ 
thrombosis of the superficial femoral arferx'' nearly alwa5'’s hai^e a normal or Ion h](){ 
pressure and a^'e specially prone to massive thrombosis followed by extensive gangrene 1 
T3"pe 3 claudicants, where no more than a pam-reheving procedure is indicated, an effort i 
impro\ e the blood flow should alwa} s be made This applies also to patients mth superfic 
femoral thrombosis ^ 

4 ) Othei painful conditions in the limb — It is not surprising that claudication in patient-" 
are past middle-age, brought about b}'^ degenerative arterial changes, is often associated | * 
other signs of wear and tear of the tissues The clinical picture is often complicate 
osteoarthritis, chronic foot strain, deep thrombo-phlebitis or varicosit}'’ of the ^ ein' ^ ^ 
contribution of each of these conditions to the disabiht}^ must be estimated It is c ear 
no value to gam operative relief from claudication if, m fact, the pain was due to osteoa 

of the knee joint Much help can be gained in differentiating joint, muscle anc , 

pains b}^ mfiltration of the popliteal or tibial nerves with no^ocaln, and by 
block of the lumbar ganglia B}' repeating walking tests after the vanous nene 
usuall}" possible to determine the relative importance of each source of pain 

5 ) Influence of associated disease — Chronic bronchitis and emph3^sema, angma o 

obesit}^ are often associated mth artenosclerosis and intemuttent c au ic-^^ . 

operations for the relief of intermittent claudication should not be underta [„ 

the haltmg of the patient is due to d3^spnoea The importance of these con i 
be determined by direct obseix ation under walking conditions Diabe+es, ^ 

veil controlled, worsens the prognosis and accounts for rapid progress m ® ^ 
changes and the de\elopment of penpheral gangrene Diabetes mus e 
decisions 3 .rc msde 3 .S to treatmcnc 
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7 f.rfn,. The necessity for immediace and complete relief of 
6) Ecojwnnc and ^ ^ distances to and from his work, 

pam may anse ftom the maUUtv of a Pf be a determ, a, ng factor 

ram::t.r" r;re!:rr lo;! 400 yards ,v..o ,s compelled to walb half a mde 
,0 b,s rvork requires direct attack on the " mterm.ttent venoos ocolnsmn, 

have been employed mil be discussed under the headings 1) methods of | 

have nee I r jpcreasine the vascular demands of muscles, 3) methods ol 

relimm^P^ain’ The results, mth bnef comments, are tabulated at the end of each 

The dassification of results calls for a nord of explanation Success claimed for 100 p 
cent mp“nt might m practice mean no more than an increase m walking distance 
from one to two hundred yards It was decided therefore to classify results under three 
headings Good, meaning complete relief from pain or ability to walk one mile mthcnt pam 
l,loid indicating that the patient was able to walk a useful distance, arbitrarily fixed at 
liah a mile, without pain, Unrekeoed. including patients m whom the walking distance was 
often much increased but was still not accepted as being of economic value 


METHODS OF IMPROVING THE BLOOD SUPPLY 
Lumbar ganglionectomy-The quickest, the most radical, and in general the most 
satisfactory way of improving the blood supply is by sympathectomy Evidence of calcification 
of the mam vessels is no contra-mdication to sympathetic denervation Some of the most 
successful results of sympathectomy m senile obliterative artentis have been gamed in patients 
^^4h radiographic evidence of calcification of the mam vessels Release of normal tone 
' increases the blood flow even if there is no eindence of abnormal vasoconstnction Generally 
' speaking, lumbar ganghonectomi'' should be undertaken in all patients below the age of 
sixtj' years if the general condition does not contra-indicate operation The first, second and 
third lumbar ganglia, iwth the intervening chain, should be removed m order to be certain 
that denervation is complete The more usual operation, m which only the second and third 
ganglia are removed, is apt to result in incomplete denervation (Jepson and Ratcliffe 1949) 
In patients over the age of sixtji^ years lumbar ganghonectomy is not alwaj^s advisable 
but if the general cardio-vascular condition is satisfactory there seems no reason wh}^ 
S3 mpathectomy should not be undertaken even in these older patients If it is believed that 
the risk of operation is not justified, chemical destruction of the s5Tnpathetic chain ivith 10 
per cent phenol is north considenng (Haxton 1947) 


TABLE II 

Results of Ganglionectomi in Sixti -three Cases 


1 1 

Good I 

Improved 

Unrelieved 

T%pe 1 ' 


— 

— 

T%pe 2 

36 

n 

5 

T%pe 3 

— 

4 

6 


Comnunts on 1)eainunt by htmhm ganghonectomy — The results of lumbar ganghonectom}' for 
arteriosclerosis confirm our pre\iou§ Mens that this simple operation offers the best chance 
( f rapid and certain improiement The patient is allowed to get up on the fourth da3’^ and is 
di^cliargcd fiom hospital on the eighth or ninth dai”^ after operation In man3 cases, walking 
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tests earned out on the day that they are discharged from hospital show great impr,.\, - 
In others there is little immediate change but reiuew one month later shoiis inipre\' - 
The distance that they can walk wuthout pain steadily increases until most of tlicni c.r 
a mile or more in comfort The operative mortaht 5 ’^ is low In this senes, there w 
death from coronari thrombosis on the ninth post-operatii e day Altogether CT I' 
ganghonectomies hai e been performed betw^een Januar} 19-17 and March Ihih 
death Tw o patients had cerebral thrombosis wuthm fort} -eight hours of operation bin 1 
reco\ered completelj within a few' weeks 

Parai ertebral block rvith 10 per cent phenol — Chermcal destruction of the luml 
ganglia has pror ed to be of great value m patients in w'hom lumbar ganglionectnnu v 
^ontra-indicated b} reason of advanced age or impairment of general condition The ii 
hoi has been abandoned almost entirety on account of the not infrequent occurrir t 
ular palsj and se\ ere neuralgia due to unavoidable inclusion of the spinal nen ' r t 
u 1 ; t injection Mandl (1948) show^ed in cats that 6 per cent phenol had a selectuo ^ i 
II the siTupathetzc ganglia causing complete destruction without damaging the spmalrin 
H A Haxton (1947), w’orking m the Neurovascular Umt at the JIanchester Ro\al Intinr 
agested 6 per cent phenol for paravertebral block of the lumbar chain Ha\ton-t 
isCs in w hich he used o cubic cen timetres of 6 per cent phenol, showed endence of incorr.' 
w mpathetic denen ation without undesirable sequelae In order to accomplish more cenii 
lU^rriTction of the lumbar gangha he increased the strength of the phenol solution to h' 
and the quantitj injected to 10 or 15 cubic centimetres Paravertebral block "ii' 

' ' ubic centimetres of 10 per cent aqueous solution of phenol has been used in tin 1 
' Tgf number of patients since May 1947, with grat)f 3 ing results So far no complied 
"I ^ort ’ a\ e oeen met 


<s 0 p iJOieUebtal block — ^The equipment needed is a 10 cc Labat Bjiinge a fine r ' 
'-•‘iTiat u -.^tion 12 cm and 16 cm rustless steel needles 0 8-1 mm diameter 2 per cent r'nf' 

Tr-pi!! 
r 


1 .0 111 per Lfi I aqueous solution of phenol The injection can be earned out easih in bed 
'it-- on his oK s vith a pillow under the loin m order to separate the lumbar transverse proco 
It Is important that the back should be kept straight, avoiding either flexion or e\-tension ir ' 
trunk should be in a strict lateral position at right-angles to the bed The foot of the bed i 
!0-inch blocks m order to encourage seepage of the phenol upwards along the bssue planes a 
s\ mpathetic chain thus reaching the first lumbar or exen the twelfth dorsal gangha 

The bedclothes should be removed so that the lower extremities are exposed to rwra^^^i^ 
about 20 C being ideal The slan temperature of the feet preferabh on the inner si 
recorded readings being taken ev erv few minutes until the skin temperature reaches a stea ^ 
skin preparation and isolation of the lumbar region vvuth sterile towels an intraderma 
wath 2 per cent nov ocain at a point near the outer border of the erector spinae four finoen- ^ ^ 
to the spine of the second lumbar vertebra A 16 centimetre needle is most common ^ 
centimetre needle is adequate in small and thin indivuduals The needle is passed ,31 

selected point, directed mediallv at an angle of about 30 degrees from the honzontal plane ^ ,1- 

make a mental picture of the relations of the erector spinae, psoas muscle and mbir'i '* '' 

an imaginarv line from the point of injection to the front of the bodv of the secon ^ 

Bv this technique the needle often passes lateral to the tip of the transv erse - 

process should be felt the needle be withdrawn a httle inclined s - 


the transverse 


- anuuiu ue leic cue neeoie oe wicnuiaN'ii -rentiine‘i' 

dovvnvv ards in order to pass abov e or below the bone, and then adv anced a further ioro , 

the psoas muscle until the antero-lateral aspect of the v ertebral bodv is reached ^ 

passes m front of the v ertebral bodv and pierces the aorta or v ena cav a Puncture , 

harmless and is in fact a useful indication of the position of the needle point ^ ^ , 

should be withdrawn and reinserted at a greater angle until bone is felt MTien ^ ® i ' 

placed satisfactonh m close proximitj to the lumbar chain after careful c' ’ 

certain that the spinal theca or a blood vessel has not been entered 2 cubic ce 
2 per cent novocain solution is injected ^ , rfetectib' 

If the needle has been placed correctlv' a nse of skin temperature, usualh r=> jj. 

over the medial side of the heel below the medial maUeolus will be recorded witlii , 

A large nse m the skm temperature cannot be expected m patients vnth ad' a 
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any patient, hoiieier m nhom phenol block is indicated, there mil be some elevation of skin temperature 
A Le of even one degree, occurring within two or three minutes shows that the needle is correctly placed 
If there is no alteration in skin temperature within five minutes, the needle should be withdrawn and 
reinserted at a different angle and the novocain injection repeated It is Univise to inject the phenol 
solution unless the point of the needle is proved to be correctly placed Only when the operator is satisfied 
with the position of the needle should 10 to 15 cubic centimetres of 10 per cent aqueous solution of phenol 
be injected The phenol may not be in complete solution at room temperature If the fluid is cloudy the 
bottle should be wanned by standing it in hot water for a few minutes until the phenol is completely 
dissolv ed The sj-ringe also should be w arm 

I The patient should remain in the lateral position for twenty minutes in order to keep the pool of 
■vhenol in contact with the lumbar ganglia He may then be turned on his back and the blocks removed 
horn the foot of the bed He should remain flat on his back for one hour, after which he can return home 
vtith instructions to he dow n for the rest of the day 


TABLE III 

Results of Phenol Injection in Twentv -seven Cases 


1 

Good ] 

Improved j 

Unrelieved 

Type 1 

3 

i 

I 

! 

i 

Type 2 

5 

9 

1 4 

1 

Tvpe 3 

] 

! - 1 

6 


Comments on treatment by paravertebral block ictth phenol — Chemical sympathectomy with 
fO per cent phenol has a definite though hmited place The method has been used in patients 
iver the age of sixty 3'ears and m those in whom lumbar ganghonectomy was contra-indicated 
ly reason of their general condition Paravertebral block vvith phenol has been used also in 
idvanced Type 3 cases where the patient complained of a cold foot or where the feet showed 
evere nutritional changes or incipient gangrene 

/itamin E (a- tocopherol) therapy — It is unfortunate that the use of a-tocopherol in 
ardio-\ascular conditions has been exploited by the popular press as a new " miracle drug " 
yitics have applied the pnnciple " Falsus tn uno, falsus in omne ” and thereby discredited 
vourable observations The treatment was supported by Vogelsang and Shute (1947, 1948) 
nd cnticised b}! Baer and Heine (1948, 1949) The authors did not feel convinced by the 
rguments presented on either side and decided that observations should be made on selected 
ases Vitamin E was given to Type 2 cases who were avvaitmg admission to hospital Ten 
atients were given daily doses of 200 milligrammes of a-tocopherol {Ephynal, Roche) Their 
regress was revnewed after one month They stated that they felt better but assessment of 
alking-abihty showed little if any change In every case, however, there was noticeable 
bjective improvement after two months The dose of " Ephynal '' was increased to 
10 milligrammes daily wth further improvement Larger doses have been used smee, 
ut it would appear that a daily dosage of 400 milligrammes is optimal In view of these 
suits it w'as considered that further observations were w^arranted Vitamin E has also 
^en given wath benefit to patients rvith severe nutritional changes in the feet 


T\BLE IV 



Good 

Improved 

Unrelieved 

Tjpe 1 

5 

— 

— 

T\'pc 2 

- 

27 

32 

13 

Ti-pe 3 



4 


mbasi.r^rl iLof vr T , «-tocupneroi is snowi) in laWe IV It must be 

t 1 obsen'ation The number of 

Khes th \ stnctlv controlled experiments must of necessity involve long term 
Khos these are being undertaken and the results wall be reported in due course 
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Comments on beatmeni by a-tocophe> ol therapy— a-iocophcvol is the on]\ sub^tanci tl 
has gnen consistently good results in cases other than those grouped m T\pc 1 p.m r 
wth ^ascular disorders of Type 2 and 3 who had preMously been treated with other drt, 
without benefit showed definite impro\ ement when treated with “Eplunal T 
consistency with which there was a lag penod of four to si\ weeks before iniproumtiit a 
noted w as most stnking After a few months there w as much imprm ement m tlie appcarui 
of the feet in patients who showed nutntional changes 

METHODS OF DECREASING THE VASCULAR DEMAND BY MUSCLES 
Thiouracil — A tnal of thiouracil in the treatment of intermittent claudication was luitiat 
b} a chance obseriation A patient attended the Vascular Clinic of the Manchester Roi 
Infirmar 3 ' who had suffered for many months with Tj'-pe 3 claudication and was also sc\ori 
th\ rotoMC {B M R -f 50 per cent ) It w as decided that the th5Toto\icosis should be control! 
with thiouracil before treatment of the claudication w^as undertaken V hen a normal B M ■ 
had been reached, and the clinical manifestations of h 3 '^perth 3 Toidism w'ere controlled, it \i 
disco\ered that the pain of claudication w^as greatl37 relieved 


TABLE V 

Results of TREA.^3fE^T b\ Thiouracil in TmRT\-o^E Cases 


Good 

ImproA ed 

UnrehcA ed 

Tjpe I 1 1 


— 

T^Tie 2 1 6 


16 

Ti-pe 3 1 — 


7 


Thirt 3 "-one patients with intermittent claudication of mixed t} pes, whose B M K ’s w 
blood cholesterols w'ere within normal limits, were then treated b 3 ^ a prolonged cour-c ' 
thiouracil until a state of earl}'’ m}'^\oedema, confirmed by B M R and blood choicstci 
readings, was reached 

Comments on treatment by thiouracil — ^No significant improvement WcS noted m this group 
a w hole, e\ en in cases that developed severe myxoedema Our conclusion is that thiourat 
is not warranted as a form of treatment for intermittent claudication 


METHODS OF RELIEVING PAIN 

Antistin — The work of Barsoum and Gaddum (1935) suggested that in the ischaemic lur 
the histamine content of venous blood w’as increased This statement has not been 
general!} but it seemed wise to tr}^ the effects of anti-histamme drugs to see if relief cwi 
afforded to patients with claudication Antistm was selected for tnal because it appcan 

TXBLE VI 


j Good 

ItnproA ed 

Type } 

5 

_ 

T\'pe 2 

- 


T%’pe 3 1 — 

— 


Unrel)e\ed 


13 


ha\e the least undesirable side-effects, and it was given to tw'ent 3 '-SL\ patien 
dosage ranging from 300 milhgrammes to 900 milligrammes according to to ^ 

were man} unpleasant side-effects including headache, nausea and Aomi | fj • 

lost his sense of smell but reco\ ered it when administration of the drug was s P ^ ^ 
were two cases of cerebral thrombosis but these may have been comci en a 
\ anable tolerance and the high incidence of side-effects, the treatmcn 
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Comments on antisUn therapy— Tht nuxed properties of the anti-histamme compounds at 
present available make it very difficult to assess their mode of action in intermittent 
claudication The unpleasant side-effects make their use undesirable 

Myoneurectomy — Internal popliteal nein ectoiny — ^The possibility of relieving the pain o 
intermittent claudication by division of branches of the internal popliteal nerve to the 
gastrocnemius occurred to Sir James Learmonth and oursehes independently and at about 
the same time While one of us (A M Boyd) was in charge of a Centre for Vascular Injuries 
ik Egypt dunng the recent war it was observed that whereas ligation of the popliteal vessels 
■■dually gave nse to intermittent claudication, some patients were still able to walk without 
pkin after evcision of an aneurism in the popliteal fossa It was noted that patients who did 
not complain of the pain of claudication had paralysis of the gastrocnemn, doubtless through 
division or stretching of branches of the internal popliteal nerve dunng exposure of the 
aneunsm The sigmficance of this observation was not appreciated until 1947 when an 
artenovenous aneunsm of the popliteal artery was operated upon and the gastrocnemius was 
paralysed Thereafter it was decided to divide the nerves to both heads of the gastrocnemius 
in patients mth severe claudication 

In practice, the operation proved disappointing, although much interesting information 
was obtained Patients who were relieved of the pain of claudication in the gastrocnemius 
nevertheless suffered pain in the soleus after walking a further hundred yards or so The 
necessity of knowing the skm reference of pain from various muscles of the limb was thus 
revealed and for this reason studies of the cutaneous reference of pain from these muscles 
were undertaken {vide supra) 

Division of the external popliteal nerve — Three patients complained of severe exercise pain 
m the extensors of the leg which halted them after walking 100 yards or less The external 
popliteal nerve was mfiltrated ivith 2 per cent novocam and walking tests were then repeated 
All three were relieved of pain and were able to walk more than half a mile in comfort They 
did not mind the foot-drop and all agreed that the external popliteal nerve should be divided 
^'^ke nerve was exposed through a half-inch incision over the neck of the fibula, it was crushed 
and divided All three patients were able to walk painlessly on the second day after operation 
^0 far they have remained satisfied 


Division of the posterior tibial nerve — A lady aged sixty years, weighing 18 stone (252 pounds) 
complained of severe pain in the left calf and in the sole of the left foot under the heads of 
all the metatarsals, it was difficult to determine which pain was the more cnppling There 
was diffuse obliterative artentis and early nutntional changes m the foot Paravertebral 
block mth 10 per cent phenol reheved the exercise-pain in the left calf, but the patient was 
halted at seventy yards bj^ pain under the heads of the metatarsals The postenor tibial 
nerve at the level of the ankle joint was infiltrated with 2 per cent novocain, after which she 
w'as able to ivalk a quarter of a mile in comfort, being halted only by dyspnoea Division of 
the nerve just above the ankle joint gave complete relief 

Tenotomv of the tendo Achilhs— Sir Heneage Ogilvie (1949) , in his Beyer Memonal Lecture, 
drew' attention to the value of occasional idleness In this erudite address, Ogilvie stressed 
the necessity of hai mg time to think One of us (A M B ) enjoyed such a period of idleness 
in an inn in Somerset, listening to local gossip, and m that time the possible value of tenotomy 
of the tendo Achilhs occurred to him He learned that m the latter part of the nineteenth 
centurN a general practitioner in that vicinity did all his rounds on horse-back and kept his 

^ h|mscs until thev were too lame to wurk, whereupon he dmded a tendon near the hoof and 

J liT n another five years of work Horses are prone to claudication and 

^ obtained bv dmding the tendon of the affected muscles 

Vrlolhl n 7? '"rtl'opaedic colleagues we decided that division of the tendo 

oitmfo i w^^^ T' the calf muscles The first patient upon wffiom this 

operation was performed was one wath Tjpe 3 claudication with exercise-pain in the nght 
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calf Mhich halted him at sevent}^ }ards After division of the tendo Achilhs he was ab! t 
walk two miles without pain on the third daj^ after operation He is now walkin? fne mi’ 
dail} in a hilty distnct in Wales carrying on his job as a postman The operahon of s,ib 
cutaneous tenotom} of the tendo AchiUis can be earned out m a few' seconds under pcniotli 
anaesthesia The tendon is dnided with a fine sharp tenotome just aboie tiic heel 11 
tenotom} knife is inserted on the medial side and the tendon is divided from within outward 
There is no bleeding The patient is able to get up the nevt da}'- and most of them arc ib' 
to w'alk half to one mile, others complain of pain at the site of operation and defer walkiu 
until the second or third day By the fourth day after operation all patients are able t 
W'alk more than one mile w'lthout pain There have been no complications and no seno^' 
disabilities after operation The gait is almost normal and not noticeably worse than licfo' 
operation Plantar-flexion is of course w'eakened but most patients are able to rise on tin' 
toes After a few' months the severed ends of the tendon become united with lengtlieniii!: 
but the patients are still free from exercise-pain 


TABLE VII 

Results of Tenotom-t of the Tendo Achillis in Tw'enty-four Patients 


j Good 

Improved 

Unreliev ed 

T\pe ] 

— 



T\pe 2 

6 

— 

— 

T\-pe 3 j 16 

2 

— 


1 

mu 


Comments on i) eaiment by tenotomy of the tendo Achilhs — This simple but eminently satisfncton 
operation has replaced popliteal myoneurectomy in this clinic The operation was origmalb 
restricted to Type 3 cases It w'as felt, however, that the results were so satisfactory tint 
late T} pe 2 patients, W'hose improvement by other methods had been inadequate, migl’t 
be included 

GENERAL COMMENTS 

The most successful treatment for the T}'pe 3 case of intermittent claudication ^ 
w'hich the blood supply is so far reduced that stability cannot be achieved by anv attemj^ 
to improve the vascular suppl}^ is undoubtedly tenotomy of the tendo Achilhs All 
tw o patients haA'e been able to w'alk more than a mile thereafter and the two w'ho haltcc a 
less than that distance did so because of anginal pain The operation, although 
itself, does cause slight disability and certainly w'lll not permit elderly and ^ 
patients w'lth claudication to w'alk wath the bnsk gait of young men whose pam ha 
relieved It does, how'ever, relieve them of the pain w'hich has made their lives 
and it enables them to spend their remaining days in reasonable activit} 

T}'pe 2 case of claudication, w'hen age and general condition permit, lumbar gang ( 

must be rated as the most successful treatment In more elderly patients i 

s} mpathectom}' has its place Further comment on the results of treatment wit i a oc^ ^ 
must be withheld until the results of controlled experiments are known Type 
cured b}'- an} form of therapy in w'hich the patient has faith The one failure in 
W'as a patient W'ho could not be persuaded that his condition was not incura e 

SUMMARY (-hutlicali' j 

1 A descnption is giAen of historical discovenes relating to tjit wt- 

Various theories that have been adT anced are discussed A h}'pothesi=, 

of Lewis, IS elaborated , tii-it ' 

2 A classification of obhterative artenal disease is outlined ine . i x arten 

distinguished are pnmar} thrombosis of the popliteal arter}', juveni e o 

and senile obhteratn e artentis 
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3 The methods adopted for assessment of the seventy of disease, including study of the 
clmical features, artenographic findmgs, results of novocain infiltration and examination o 
the patient on a v alking machine, are reported 

4 Methods of treatment bj Buerger’s exercises, contrast baths, intermittent venous 
occludon and suction pressure, by lumbar ganglionectomy and paravertebral block ivith 
phenol, bi intamin E (a-tocopherol) therapy, by treatment ivith thiouracil and antistin, 
hi mtemal pophteal mj oneurectomy and dmsion of the external popliteal and postenor 
tibial nenes, and bv tenotomy of the tendo AchiUis, are discussed 

. It IS concluded that tenotomy of the tendo AchiUis should replace myoneurectomy in 
Ti-pe 3 cases vhere the blood supply is so far reduced that vascular stability cannot be 
achieied, and that it might apply m Tj^ie 2 cases m uhich there is persistent pain at a steady 
lerel 

6 The results of treatment in 276 patients with intemuttent claudication are recorded 
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THE FATE OF VOLUNTARY MUSCLE AFTER VASCULAR 

INJURY IN MAN 


Ruth E M Bowden, London, England 

Bepaitment of Anatomy, Royal Ft ee Hospital School of Medicine, London 
formerly of the Nuffield Department of Oithopacdic Stirgeiy, Univeisit\ of Oxfoid 

and 

E Gutmann, Prague, Czechoslovakia 

Department of Neiiropathologv, Ft ague 

fotmeily of the Department of Zoology and Compatative Anatomy, Univeisitv of Oxford 

]\Iuch has been vTitten about the fate of voluntary muscle that has been parti}’ or «li'i' 
depnved of its blood supply, but there is still disagreement as to the pathogenesis of tl 
lesions Confusion is understandable because ischaemic damage of muscle is encounterol i 
many t}^es of case and on the basis of chnical and expenmental findings it has h 
attnbuted to many different causes It is found m open wounds vith mjur}^ to tlie nn 
vessels or their muscular branches, in closed mjunes of the limbs vnth damage to the icw' 
and in acute embolic catastrophies Ischaemia of more gradual onset may be due t 
thrombcsis of arteries or vems, or to the accumulation of fluid or the swelling of mii'' 
nithm a rigidly bound space such as the antenor tibial compartment 

Ischaemic damage of muscle has been ascnbed to arterial occlusion (Volkmann ISc 
Gnffiths 1940, Barnes and Trueta 1942, Parkes 1945, Cohen 1948), artenal spasm (I cm 
1935, Cohen 1941, 1944, 1948) , venous obstruction (Brooks 1922, Brooks and Martin E » 
Brooks, Johnson and Kirtley 1934, Middleton 1930), external pressure alone (Jepson ly 
Levis 1936), external pressure with ligation of veins (Jepson 1926), capillary paral v 
(Lca euf 1937) , and peripheral nerve injuries (Putti 1938) 1 

Clearly, as pomted out by Leveuf (1937), Griffiths (1940), and Parkes (1945), conditi(\ 
of different etiolog}^ and pathology have been grouped together sok ly on the ground that 1 
produce contracture m voluntary muscles In fact, however, two lesions of stnkingly differs 
tj'pe have been reported one is charactensed by massive necrosis of contractile tissue . ^ 
in the other there is dense mtramuscular fibrosis Classification of these lesions cannu ^ 
based satisfactorily on clmical findmgs alone, but histological classification mai' scru 
distmguish them and shed light on the problems of etiology 

Biopsies of muscle were taken from sixteen patients vnth vascular lesions treatc • ^ 
Penpheral Xeix’e Injury Centre in Oxford The methods of chnical examination t la 


Figures 1-9 ^ ^ 

All preparations are of human muscle Unless othen\ise stated the material has been j 

modification of Bielscho\\sk-\ s technique Fig 1 — ^Muscle fibres from a case ® different n- 
nuclei are still Msible but there is variation in the intensity of the staining reac and cv 

fibres Fig 2 — Discoidal fragmentation of muscle fibres in a necrotic area ( , surrotinrlol 1 

FiG 3 — Cross-section of muscle shoiving a sharply defined area of necrotic muse e penpher) 
zone of phagoc^tlc and fibroblastic activit\ Note the dense acellular fibrosis a 
stain) Figs 4-5 — Phagocxdic activitv'^ leading to breakdown of the fibres a pprrotic f’ '' 

mass of muscle (Hortega siher carbonate stain) Fig 6 — Scattered fragmen s i 

inthin the connectue tissue in an area of incomplete de\asculansation adjace .n (jefmed bon!''‘i 
necrosis (XIason stain) Fig 7 — Incomplete de\ asculansation of muscle -No rnithn J 

of ^ascular connectue tissue which is infiltrating between the muscle fibres ' , niic!" *' | 

these muscle fibres in some of which there is an apparent increase m the su 8— ‘’lie 

findings indicate the effect of denenation (Hortega siher carbonate s i I Co-’", 

adjacent areas of ^ascular damage which is complete on the right and m p 9 — IK-' 


adiacent areas oi Aasciuar aamage wnicn is complete uu tiic ] 

the sharp and ill-defined borders of the tA\o regions (Hortega siKer nnrlpatcd 

of muscle fibres m an area of incomplete de\ asculansation Note the mu i 


the m} otubes on the left 
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Fig 10 



Fig 11 



Fig 15 Fig 16 




THE TATE OF VOLUNTARY MUSCLE AFTER VASCULAR INJURY IN MAN S59 

used ha^^e been reported previously by Holmes, Highet and Seddon (1944) , and the method 
of taking the biopsies, and the histological technique employed, were described by Bowden 

and Gutmann (1945) 

Three types of lesion in muscle— The clinical and histological findings are summarised in 
Table 1 Many observers have descnbed the changes that occur m muscle after vascular 
damage but a summary of the findings in this senes is relevant Three mam types of lesion 
could be distinguished histologically In the first there was massive necrosis of muscle fibres 
the necrotic areas bemg surrounded by a sharply defined zone of fibrous tissue, in the second 
-iiere was dense interstitial fibrosis, and the third group showed elements of both these types 
4 that there were scattered foci of necrosis together unth interstitial fibrosis 
Group t— Massive necrosis of muscle— Biopsy was performed m five patients, at intervals 
rangmg from 40 to 800 days after injury The muscles were hard and friable with 
patches of yeUow-green necrotic tissue When muscle fibres could be identified they were 
arranged in straight lines , some were of normal diameter and some were swollen There was 
no ewdence of fibrillar structure vnthm the muscle fibres which showed considerable variation 
m staimng-reaction even in a single section (Ing 1) In longstandmg cases no nuclei were 
seen, but in more recent ones there were a few small nuclei of abnormal appearance and 
staining'reaction ^^hen cross-stnation was present it was unusually clear, although agam 
there was no uniformity of stammg (Figs 1 and 2) Transverse discoidal fragmentation was 
easily recognised (Figs 2 and 4) The necrotic areas were surrounded by a clearly defined 
zone of fibrous tissue but there was complete absence of fibrosis between the necrotic muscle 
fibres (Fig 3) In more recent cases the collagen fibres were loosely arranged, enmeshing a 
few red blood cells In later ones the fibres were densely packed, especially at the penpherj'- 
At the inner margin of this ring of fibrosis there was evidence of activity by macrophages 
which appeared to be breaking the muscle fibres mto fragments, some no larger than a smgle 
honzontal band (Figs 4 and 5) As these remnants of muscle were removed they were 
apparently replaced by fibrous tissue Similar changes have been reported by Kraske (1879), 
£ser (1894), Scott (quoted by Burrows 1918), Bnstow (quotmg Greenfield 1923), Griffiths 
IdOIO), Barnes and Trueta (1942), Le Gros Clark and Blomfield (1945), and others 

In areas adjacent to the site of necrosis there were ill-defined zones of highly vascular 
connective tissue (Figs 6-8) The muscle fibres scattered throughout this fibrous tissue 
showed signs of necrosis (Fig 6), denervation (Fig 7) or regeneration (Fig 9) The richly 
nucleated and bulbous muscle fibres that were seen in this zone afforded proof of the 
possibility of recovery of function by the regeneration of contractile tissue 

The endothelium of intramuscular blood vessels showed prohferation but it was impossible 
to judge whether this endothelial hyperplasia was the cause or the result of the necrosis of 
muscle (Fig 10) The intramuscular pattern of innervation was also studied In five cases 
m which massive necrosis was found, empty nerve trunks were seen in areas adjacent to the 
necrosis (Figs 11 and 12) In specimens from two patients thin axons, resembling regenerated 
nerve fibres, were seen penetrating the empty Schwann tubes (Fig 13) In one, the axons and 


Figures 10-18 

muscle Unless othen«se stated the material has been stained with a 
S'eJschoiiskj s technique Fig 10— Shoeing an artery with narroued lumen and 

e d thelnl proliferation in an area adjacent to a patch of necrosis (haematoyyhn and eosin) Fig 11 

n the left of a patch of completed necrotic muscle fibres uhich shoiv marked 

in m staining reaction Fig 12— Empti Schwann tubes hung in connective tissue adjacent 

ixous7Axl 13— Nene trunk adjacent to a necrotic area Note the thin regenerating 

t.lsue Fig 1 ^ fibres scattered m the connectnl 

1 1 ,1 ^ Dej,(.nerated muscle fibres showing as homogeneous bands within connective tissue m 

winch here are scattered nuclei Fig 16-Infiltrat.on of pern ascularreSi V sman round celh 

(hacmatowlm and eosm) Fig 17 — Pen\-ascular infiltrations in an area of dense fibrosis Fig 18 

1 ibrosis and small round cell infiltration between muscle fibres which show the effect of deneriahon 
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Clinical E\ldence of Circulatorj 
Disturbance 


Functional Tests of Muscles 


Nature of Injurj 

Associited lesions 
and abnormalities 


Time in 
das s be 
ts\ een 

I m)ur> 

and 

biopsy 


time of biopss 


H (In il 

mill N 


Group I 


Supracondylar fracture 
humerus 

8 Median ulnar and 
incomplete radial pals\ 
’ Tight plaster 



Con 

sistencs 


Flexors 

hard 

Intrinsics 

soft 


Con 

tracture 


\ ohintin -e 

power ;; 

(footnote I) 


Dislocation of elbow 
Median ulnar and 
radial nerse lesions 
Splinted wnth acute 
flexion of elbow 
Sesere bum later 


Multiple fractures 
Complete brachial 
CO plexus lesion 

Set ere bruising upper 
limb 


Constric 
tion of 
brachial 
artery 


Complete 
obstruction 
of the 
brachial 
artery at 
the lesel 
of neck of 
humerus 


(fontiioli J) 


, 1 Colles’ fracture 

'37 Ischaemic nerae lesions ' 120 'hours* 

Tight plaster 

1 

Good 

Dimm 

ished 

lower 

half 

forearm 

Obstruc 
tion radial 
artery at 
le\el of 
fracture 

1 

Hard m 
hand and 
lower half 
forearm 

1 

+++ 

1 

Fracture radius and 1 

ulna 1 

3 n- 1 Ischaemic lesions .og | 24 

G o8 ' median and ulnar hours 

1 [ neraes 1 

Tight plaster ' 

1 I 1 

Good 

1 

1 

No 

abnor i 
Tnalitx 
detected 

Narrowing 
' of brachial 
arter> 
Absent 
muscular 
branches 
Break in 
antenor 
inter 
osseous 
j arter> 

1 

1 

Firm 

flexors 

Intrinsics 

IsOft 

++ 

0 



4 

0 

Hmd 0 

0 

0 

0 

0 

0 




roup II 


■\one known 
Plasma sntamm C 
0 03 mg 100 cc 
(Normal 0 3) 


I Slightly 
Tl, , dimm 

I ished 


Shghtb 

dimin 

ished 


No lesion 
seen 


Exten*5or I 

h'lllucis Extensor ( 
longus digitorum i 


Pam after kicking ball 
Incomplete lateral 
popliteal nene injur\ 
Haematoma 


Shell wound 


I Techni 
SIightI> ' call) 
increased * unsatis 
factory 


I ^ucii Graaita 

_ Incomplete duision of i\o 

-b 1 ulnar neiwe note pjanosis 


bimr 
inncri a 
tion 0 
Median ) 


1 y'oluntara Power — 

0 = paral\=ed 

1 = flicker , » 7 

2=mmement of joint with graaita eliminated 
3^mo\ement against graaita , , . i 

4=moaement against resistance but weaker than normal 

5=nonnal 

o Electneal Reactions— Percutaneous faradic and galaanic 
Stimulation^ — 

0=no reaction 
— =respon*^e 

c cin<y£fish contraction 

High=abnfnnalla high threshold stimulus 


FOOTNOTES TO T-VBLE I 

3 Histology— N’erae fibres— 


0 = None seen ^ 

-IWf fibU"V LT ' ' 

mnenated end plates ^ 

3= Ml nerae trunl s "nnaT"' " 

and mjelinatjon n 

4 = Normal pattern and degree o‘ inr 
the journal of boxe ^ 







THE FATE OF VOLUNTARY MUSCLE AFTER VASCULAR INJURY IN MAN 

TABLE I 


3G3 


Sensoo ^nd 

Sudomotor 

Changes 

Operative Findings 

Histology 
(footnote 3) 

Clinical Progress 
(footnotes 4 and 5) 

Muscles 

Vessels 

Ncr\ es 

Muscle 

Nerve 

fibres 

Prog 

nosis 

i ] 

c anaesthesia 

nd analgesia 
udrosis except in 
terdigital clefts 

Lower half of 
flexor* necrotic 

Hrachial arterj 

2 mm in dia 
meter over a 
length of 8 ems , 
feeble pulse 

Ulnar slightl) mdur 
ated and swollen 
Median acute angula 
tion over fracture, 
slightlj indurated 

Necrosis predominant 
Some regeneration 
of muscle fibres 

1 

c 

Radial M^ Sg 
Median Sj 

Ulnar Mg Sg 

Three months after 
injury (No further 
information available) 

\e anaesthesia 
□algesia and 
anhidrosis 

Severe patch> 
necrosis 

Radial pulse 

absent at level 
of fracture 

Median and ulnar 
fibrotic and shrunk 
en due to i*chaemia 
(footnote 6) 

Necrosis predominant 
Foci of fibrosis with 
denerv ited fibres 

— 

c 

Radial Mg 

Median Mj(g) Sj 
Ulnar Sg i 

Six j ears after injury 

)ve anaesthesia 
ind analgesia 
ating diminished 
ticularl> in the 
- penpberj 

Hard fnable, 
necrotic 

Muscle branches 
and anterior 
interosseous 
arter> fibroub 
cords only 

Shrunken and 
fibrotic for 7 ems 
Ischaemic lesion 

Necrosis with 
regeneration of 
muscle fibres 

1 

B 

1 

MjS, 

Two >ears after 
injurv 

)ve anaesthesia 
analgesia and 
anhidrosis 

Fnable necrotic, 
thick capsule 

Brachial arterj 
constricted for 

4 ems 

Fibrotic 

Necrotic 

0 

c 

Radial Sj 

Jlcdian Mj Sj 

Ulnar Mj S,, 

Five >ears after 
injury 

i iiaeslhesia 

.1 u poalgesia 
lo\c ^hidrosis 

( 

Necrotic 

— 

Afedian and ulnar 
fibrotic, shrunken 
Ischaemic 
(footnote 7) 

Necrosis and fibrosis 
of muscle 

— 

c 

Jfedian Mj Sjd- 
Ulnar Afj Sj+ 

Fi\e years after 
injury 

esthcsia first toe 
mtcrdigital cleft 
kigesn Icsscxten 
Slight In per 
•osis under test 

Pale 

— 

— 

Dense fibrosis No 
necrosis of muscle 
fibres 

— 

c 

MgS^ 

Two vears after 
injury 

Dmpletc lateral 
liteal anaesthesn 
amlgcMi or 
seating change 

Pale not hard 

Fragile 

Normal 

Earlj collagenisation 
Man> extravasations 
Iso necrosis of muscle 
fibres 

— 

c 

iMj Sj 

Four years after 
injury 

tgesn incom 

c anhidroMs in 
nbution of the 
ulmr ncr\c 

Shghtl) pale 

No abnoTnaht> 
detected 

Ulnar nerve gross 
scarring Resection 
and suture necessary 

F C U fibrosis 
Ruptured veins 
Extravasation of 
blood Moderatel} 
severe denervation 
atrophv 

1-2 

B 

Ml S_ + 

Four years after 
injury 


•1 Rcco\cr\ of motor power — 


footnotes to 




- Ab^icncc of contraction 

“mnlrl? contnction in the p-o\imaI 

"tho&iV" “f'" '».s'’.nd.cnre' 

%m‘irsta/nmrde‘J‘'‘''° '« ‘he proximal 

^ ^unicioiith '’/tronp'^lo m ircoS? m«s"tlnce 

' Jrore^rori^S^-anl n"„^ re^-ie^r-^r " 

t-ompicte rcco\cr\ 


5 Reco\er> of sensation — 

S„=Absence of sensibilit> in the autonomous zone 
‘~^n‘e°'‘'" in the autonomous 

S. = Partial recoierj of superficial touch and pain 
^~SSalr«pon\" 

^^“tX'otntfecnm^uab'’on'''‘‘' 

C Case 5 of Holmes Highet and Seddon (1944) 

7 Case 4 of Holmes Highet and Seddon (1944) 
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Case 


0 

W 119 


Nature of Injur j 

Associated lesions 
and abnormalities 


Multiple shell wounds 
Compound fracture 
humerus 

Dmsion of brachial 
arter\ ^em 'ind median i 
ner\e 

Incomplete duision of 
ulmr ner\e 
Gross sepsis 


daNs be 
tneen 
lnJur^ 
ind 
blops^ 


j Inimical Eaid^ce of Circulatorj 

1 i-'Isturbnnce 

Approximate 
time of onset 

At time of biops> 

Arteno 

1 gram 

1 

1 

Pulse 1 

[ 

OsciIIo 

metrj 


1 


Functional Tests of Muscl„ 


''fusclcs 


10 

M 5oa 


30 


Multiple shell wounds , 

Di\ ision of femoral %ein I -10 


11 

B 94 


Compound fracture of 
radius and ulna i 
-o Median and ’ radial i 7 qq 
ner\e injurj 
Tight plaster 


roup III 
40 


12 

s no 


Stubbed toe when 
Plajang football 
Plasma \itamin C 
0 02 mgm % 


23 Accidental mtramus ' 

cular transfusion 150 


Supracondj lar fracture 
14 humerus 

L 24 10 Median ulnar and isn 

incomplete radial nerre 

I injuries 


15 

HC4 


21 


10 

«C5 


30 


Fracture R tibia and 
fibula lower third 
, _ Hi'uas swelling 
Tight plaster second to 
ninth daa Skeletal -110-240 
traction applied tenth 
daa Sciatic palsj noted 
three week* afterinjura 


Alultiple shell wounds 
I Compound fracture 
humerus and elbow 
I Sea ere incomplete 
lesions of radial median 
and ulnar neraes 
Diaasion radial and 
ulnar arteries 
Sepsis 



1 Voluntara Power — 

0 = paralased 

1 = flicker 

2 = moaement of joint aaath graaatj eliminated 

a = moaement against graaita “-*160 


FOOTNOTES TO TABLE I 

3 Histolog) — Ner\e fibres — 
0 = None seen 


5 = "-'^er than normal 


= normal 

Electncal Reactions— Percutaneous faradic 

stimulation — 

0=no reaction 
^ =re':pon‘:'‘ 

S=Muggn5h contraction 
High = abnormall\ high threshold stimulus 


and gaJ\anic 


1 = Feu thm ner\e fibres ven nianj f 

tubes No inncr\ated end plilt 

2 = Nearl\ all ncr\c trunks inrier^atFd r 

ner\e fibres a few thicl^’r n 
innervated end platc« 

3= All nerve truni s innerv ated ayns t’ ' 
and mvcimation not vet hf- nJ 

4 = \orTnaI pattern and deg (.< of i jr"-’^- 
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TABLE I 


Operative Findings 


ensory and 
'Sudomotor 
Changes 

\ 

, I 


Histologj 

(footnote 3) 


Muscles 


an and ulnar 
sthesia and 
gesia GloNe 

anhidro«iis 


plete iciatic 
sthesia md 
ge la Complete 
-al popliteal and 
mplete medial 
iteal anhidrosis 


lan and super 
I radial «ensory 
loss Glo\e 
'anhidrosis 


None 


ral popliteal an 
esia anal^resia 
d anhjdrosis 


/ 

c h>^;raesthc la 
d hipcralf'esia 
ich> anhidrosis 


Pale 


Pale 


Pale 


Vessels 


No abnormalit) 
detected 


Nerves 


No abnormalit} 
detected 


Venous 

engorgement 


Tibialis anterior 
necrotic 
Extensor 
digitorum 
longus vellow 


"V ellott 
green 
necrotic 


Prox muscle 
paie Distal half 
of flexors patchv 
necrosis 


tic anaesthesia 
nalgesia and 
anhidrosis 


Pale 


h\ areas of 
IhcMi mnlgc^n l’il» nnd 
anludro=;is 
c distnbuHon 


Brachial arter\ 
2 mm external 
diameter 


10 ems threadlike 
grey av ascular 
trunk Peripheral 
stump vascular but 
shrunken 


Afedian and ulnar 
normal 


Muscle 


Dense fibrosis 
Intramuscular 
extravasations 
of blood 


Dense fibrosis 
scattered extravasa 
tions of blood Mixed 
degeneration and 
denervation of 
muscle fibres 


Dense fibrosis No 
necrosib of muscle 
but atrophy of de 
nervation Scattered 
extravasations of 
blood 


Nerve 

fibres 


Dense fibrosis 
Extravasation and 
penv ascular 
infiltration 
Arteries thick 
Foci of necrotic 
muscle fibres 


Dense fibrosis 
Extravasations, pen 
vascular infiltrations 
Scattered foci of 
necrotic muscle fibres 


PRT minor degree 
vascular lesion 
Patchy dense fibrosis 
small areas necrosis 
Atrophv of denerva 
tion 


Earl> collagenisation, 
patchy necrosis with 
atrophy of 
denervation 


Dense fibrosis manv 
small coliagenised 
extravasations of 
blood Scattered 
necrotic muscle fibres 


0-1 


4 

0-2 


Prog 

nosis 


Clinical Progress 
(footnotes 4 and 5) 


C-B 


Median Mj -f- 
Ulnar Mj Sj-f 
Four vears after 
injury 


Three years after 
injury 


C-B 


No change 
Repair of nerve 
impossible 


Mi+f34) Sj[ 
Three years after 
injury 


Lat pop MjSi-J- 
Four years after 
injury 


1-2 


0-1 


I R<-io\cr\ of motor poucr- 


footnotes 


Patient died five 
years after injury 


MjS, 

Two jears after 
injury 


Radial S— 
Median Mj Sj 
Ulnar M, 
Five years afte 
injury 


Ahccncc of contraction 

1 ''‘“mu “cl? Provnnai 

vtreuftth ot mu-scliv thesis after this indicate 

I I 'nTdTs,^/nS'''‘'‘‘ - ‘he Provimai 

31 B, NO 1 vhGLsT 1949 


TO TABLE I 

5 Recovery of sensation— 

So= \bsence of sensibility in the autonomous zone 
‘ zone°'"^ sensibility in the autonomous 

S.=PartiaI recovery of superficial touch and pain 

““abnTrJ^'aUTprS any 

^"“ufrp^?a\disc^mmafion"'‘’‘ ^ of 

c Case 3 of Holmes Highet and Seddon (1944) 

< Case 4 of Holmes Highet and Seddon (1944) 
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\\ hen there is accumulation of blood or exudate beneath deep fascia, particuIarK r 
ngidl}^ bound space such as the antenor tibio-fibular compartment, the presence or ?li • 
of necrosis m the muscles must depend upon the degree of pressure acluei eel If this Ihu'- 
sufficient to occlude the artenes and artenoles, or to mitiate artenal spasm, necrons m 
ensue, whereas if the venous return alone is impeded there nught be interstitial occlemiM 
subsequent fibrosis It is imphcit m this hjTpothesis that tension unthin the tissues of i do 
compartment may exceed artenal pressure Such pressure can be dei'eloped onl\ b\ ircx 
m the effective osmotic pressure of the extravascular tissue fluids, but unfortunateli tli 
are no records of measurement of the subfascial pressure in reported cases It is not ditlu 
to eniusage circulatory embarrassment when there are large accumulations of fluid im 
pressure, but it is less easy to see how slow and uncomplicated intramuscular hacninrrli 
can lead to necrosis of muscle as m Cases 6 and 7 The etiology of these ]eslon^ u i 
fully understood 

The senes of cases reported here supports the concept put fonvard by Parkes (I'd 
“ On the whole the endence seems to be m favour of Gnffitb’s contention that true Volknmi 


ischaeima uith massive necrosis of muscle fibres and their subsequent replacement b\ iibo' 
tissue IS due to the depnvation of artenal blood supply generally as the result of trainin’ 
artenal spasm Nevertheless, there is little doubt that a form of muscle contracture clminl 
resemblmg the true Volkmann t 3 q)e, though probably without the tj^pical lustological pictiii 
can occur from venous or capillarj^ occlusion ” 

Significance of the intramuscular vascular pattern — While the duration and extent 
vascular disturbance are of primary importance, other pomts demand consideration T 
weU-knovm susceptibility of certain muscles such as the flexors of the forearm, and t 
relative immunity of the forearm extensors and intnnsic muscles of the hand, may be dut. 
several factors As Parkes (1945) pomts out, these ischaemic lesions imght be cained 1 
artenal spasm of the branches to the flexor muscles, or to quantitatively diffenng metalr 
demands m the two groups of muscle The work of Campbell and Pennefather (1010), Po' 
(1945), Blomfield and Le Gros Clark (1945), and Blomfield (1945) suggests that there u 
another factor, namelj'’ the intramuscular vascular pattern m the individual muscle-. 

Le Gros Clark and Blomfield investigated the efficiency of intramuscular anastoiiif’ 
m the leg muscles of the rabbit They showed that m any particular muscle the \a'cu^ 
pattern u as relativel} constant By t 3 nng off part of the vascular suppty to a muscle, er ^ 
of it, the 3 could mduce necrosis The extent of the area affected depended on the site o t 
x^ascular damage and the efficienc 3 ^ of the anastomosis Proxnded that the anastomo i 
adequate, the necrotic area, which was first replaced by fibrous tissue, vas later iu\i 
from the penpher 3 ’ b 3 '- regeneratmg muscle fibres It is clear that extensix'C fibrO'is m 


hmder the groxrth of these regeneratmg fibres , 

Blomfield, examiiung human matenal, found that there were fix e mam tsy ^ 
mtramuscular vascular pattern In the first, there xvas a longitudmal anastomotic 
entering the muscle throughout most of its length, soleus and peroneus longus 
arrangement of x essels The second t 3 q)e xvas one in xvhich a longitudmal tr 

xx^as denx^ed from a single group of artenes ansmg from a common stem an ^ 

muscle at one end, as m gastrocnerraus — a muscle xvhich is notonoush' ^ , 

ischaemia and therefore to clostndial mfection In the third group, to I'^eTtcru! t' 

belongs, there xxere radiating vessels ansmg from a smgle nutnent arter3' x\ 
middle part of the muscle In the fourth group there xx'as a senes of anas o 
throughout the length of the muscle, the x’^essels xx'ere denx^ed from a t! 

entermg the muscle at different lex^els Tibialis antenor, extensor hallucis on^ 
long flexors of the toes showed this t 3 'pe of xmscular suppl 3 Lastly, ^ 

xvhich sparse anastomoses x\ ere arranged m an open quadrilateral pattern o j-^jation ' ‘ 
that the xnilnerabiht 3 of a muscle to x^ascular injui^r as determined 3 

the jocrxxl of boxe am> 



THE F\TE OF VOLUNTARY MUSCLE AFTER VASCULAR INJURY IN MAN viO/ 

Site of injurjr to the nutrient ^^essels, the number of the nutrient vessels, the efficiencj^ of the 
intramuscular anastomoses, the vascular pattern, and the relation between the volume of 
the muscle and the size of the mam nutrient vessels 

Prognosis— The prognosis after vascular injury depends upon the relative size of the masses 
of viable and non-viable tissue, the possibility of regeneration of muscle, and the state of 
the nerve supply of the muscle The muscle injury may be associated with mechanical or 
ischaeimc damage to the mam nerve trunk or to the mtramuscular ner^^es The additional 
' p£blem of re-mnervation therefore anses. though if the greater part of the muscle has been 
I/^aUaged irreparably, even the most complete degree of re-mnervation would be useless 
' D^nse mterstitial fibrosis is probably irreversible, and recovery after massive necrosis of 
^ mfiscle can be the result only of regeneration of the remaining viable muscle fibres, or of 
recovery of previously denervated fibres 


SUMMARY 

1 Biopsies of muscle were taken durmg the course of operation from sixteen patients ivith 
vascular injuries to the hmbs Three t 3 T)es of histological change were foimd 

2 In the first, there was massive necrosis of muscle fibres — a group of cases m which there 
had always been senous damage to the mam artery of the limb or to the vessel supplymg the 
affected muscles 

3 In the second type there was dense mterstitial fibrosis, the muscle fibres sometimes bemg 
normal and sometimes showmg necrosis or denervation — a group of cases in which the vascular 
injury vaned from severance of the vessels by gunshot wounds to trivial damage, cau^mg 
slow haemorrhage mthm fascial-boimd spaces 

4 The third type showed scattered foci of necrosis together with patchy interstitial fibrosis 
— due to the pressure of tight plasters, crushing of the hmb, fractures with artenal contusion, 
or slow haemorrhage or extravascular transfusion within fascial planes The rise of tension 

'othm the muscles was probably sufficient to occlude the smaller arterioles with resultant 
^ mh> necrosis 

5 / The vulnerability of certam muscles to vascular damage is partly related to the 
intramuscular vascular pattern, of which five types have been descnbed 

6 In ischaemic muscles the mtramuscular nerve trunks may be normal or they may show 
eiidence of degeneration or necrosis, but in favourable circumstances there may be 
regeneration of axons 

7 In some cases there was evidence of regeneration of muscle fibres in man, the 
regeneration bemg dependent to some extent upon the efficiency of mtramuscular anastomoses 

8 The prognosis, in cases of ischaemia of human voluntary muscle, depends upon the 
extent and the reversibility of damage to both muscle and nerve fibres and upon the extent 
of regeneration of muscle fibres 


Griteful acknowledgment is made to Mr H J Seddon Professor Lucas 
lor reading the manuscript, and for their encouragement and criticisms 
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J 
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SOLITARY PLASMOGYTOMA OF THE SPINE 

Ronald W Raven and R A Willis, London, England 

From ike Royal Cancer Hospital, London 

The ranW of solitary plasmocytoma of bone justifies publication of this case of a solitary 
plasmocytoma of the spine The opportunity is taken to review authentic cases of the disease 
in the literature 

1 S CASE REPORT 

[ A male aged fiftv-si\. years tent erector was admitted to the Royal Cancer Hospital on October 15, 
1 947 ivith paraplegia 

Clinical history— On September 1, 1947, he was lifting a heavy Aveight and felt something give in his back 
One and a half hours later he suffered abdominal pain On September 10, 1947, he was admitted to 
another hospital on account of girdle pains He noticed that his toes ivere numb and later they became 
parah sed The paralysis extended upwards as far as the level of the umbilicus 








subllf\ation^S°the°^xth spine Radio^aphs of the mid-dorsal region shounng fonvard 
Diuvation 01 the sixth dorsal vertebra and extensive destruction of tno vertebril bodies 

'^-'r^uLr”' Aparrfrom\V^’'^’^^l abnormality nas detected m the heart 

r-..re..„es,. There .. “hnUS ““ '''''' "*• 

2)-Sf~-For,.rd ,he 

dtpoj,t from i lenour The rVt ot'Th^' “ '’“'’“•-•PPe*™"® seggest.ve of a seeondarr- 

Ihe rest of the spine shoned no abnormahtj Radiographs of the skull, 
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pehis femora and humen showed normal appearances Dhuic— Trace of albumin modmUnr' 
pus cells wath B coli and B proteus Blood— Red blood cells 4 320 000 per c mm Hatmo^loln, s’ 
cent \Miite blood cells, 18,000 per c mm Dtffcicniial leucocyte count — Pohmoqili-; 7S jia J 
I3 mphocj-tes 20 per cent monoca tes 4 per cent eosinophils, 1 per cent , basophils 0 per emt / 
chlo)\des — 341 mgm per 100 cc as chlorine or 562 7 mgm percent as sodium clilondc /Vne, 

— 6 75 gm per 100 cc albumin 4 4 gm per 100 c c globulins 1 95 gm per 100 cc fibrmo,ui (M 
per 100 c c Blood U)ea — 42 mgm per cent Serum phosphatase— acid phosphatase 1 5 units per btiU 
alkaline phosphatase 6 units per 100 c c Sternal maiiouj — Smears showed a normal histoloiucal ptU 
no emdence of a deposit of m5eloma Eiythrocyte sedimentation late — 21 mm in one hour (WmtruK 
Operation — October 23, 1947 Laminectom) was performed with remoial of the laminae of tin. sn 
seienth and eighth dorsal aertebrae A soft friable vascular neoplasm was found erodin', tin lami 
and extending into the erector spmae muscles The neoplasm surrounded the dura mater hut did 
inaohe its posterior aspect The spinal cord was seen to pulsate Part of the neoplasm was nmo, 



Fig 3 

Part of the thoracic spine seen from the front There is collapse of the vertebral 
bodies and extension of the growdh over the heads of the nbs and intercos 

spaces 


for microscopical studa and the wound was closed A plaster support was apphe ' 

Microscopic examination of tissue removed — The tissue consisted of compact masses of c arac 
cells which ga\e a clearh defined and tapical reaction with Unna-Pappenheim metha gr j 

The tumour was a plasmoGj-toma jj,, tsir ' 

Subsequent histoiy — The general health continued to be satisfactory for sea era mon ,1 

bladder aaas drained continuously aauth an indaaelhng urethral catheter until jj p 

estabhshed six aaeeks after operation There aaas complete anaesthesia aanth re t"' 

of the sea enth and eighth dorsal a ertebrae and fia e aa eeks after operation mcrea^ng ° ^ ^ I ^ 

dea eloped in the legs These were partly controlled by luminal and codeine Thepa ,o,.c 

of seaeie girdle pains In March 1948 his general health detenorated and he died o } 


bone axd J0> ^ 


THE JOURNAL OF 



SOLITARY PLASMOCYTOMA OF THC SPINE 


371 


Necropsy-F:5C.,«-The bram meninges, tongue,^ pa^reas"\'pleeTSenat!^n^^ testes and the 

tMroid heart oesophagus stomach The lungs showed severe purulent 

lymph nodes throughout the bod^ shoved ^f^unsy of the lower lobes The bladder showed a 
bronchitis and bronchopneumonia present over the sacral region and buttocks 

moderate degree of cy stitis Extensive ° ^ , vertebrae were completely replaced by soft grey-pm 

L«.»-Th"e b„d.e. o< ...e s.uh L th.s levc, (F,g, 3 dnd 4) The 

growth vith collapse of the bone and f ° , ^^tact and lav loosely isolated in the centre of 

inter%ertebral disc betveen the \ iLrallv beneath the anterior common ligament and 

the tumour The growth had spread * 5 centimetres on both sides of the vertebrae It 

teZirr :r;rch'" - --- - 



Fig 4 


Median section of the spine shows collapse of the afiected vertebral bodies which had 
been replaced by tumour tissue Note compression of the cord and isolation of the 

intervertebral discs 


all of w Inch w ere sectioned The shaft of the femur contained red marrow from which smears w ere taken 
Htsto pathology — Smears and sections of the aertebral tumour, stained by the usual haematoxjlm methods 
nnd b\ the Ihina-Pappenheim method for plasma cells showed it to be a typical plasmocytoma with many 
cells of poorly differentiated immature type but also many yvell-difierentiated plasma cells yyith character- 
^ “^ic structure and staining properties (Fig 5) The cells shoyyed a moderate number of mitotic figures 
1 few cells yyere abnormally large and contained large irregular or multiple (usually only tyyo or three) 
nuclei Stromal tissue was scanty Small blood yessels yyere plentiful in some parts and there yyere areas 
of haemorrhage and degeneration especially in the central regions of the tumour Sections and smears 
of the red marroyy from other bones shoyyed no eyndence of plasma-cell infiltration In sections of the 
1 idney a feyy tubules contained some broyvnish amorphous debris, probably of no special significance 
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discussion 

fes.o. The pam .s often severe and, n-hen t el IZZi^nZ""* ‘T’ 

prdie pam Paraplegia Math all its accompanying fel nr^ , 1 c T'"!' ' 

iTd" r ' 

there^V^tSrL?™^— , '" "^l 

and trabecnlated apiarance Si The other I, pc l,ai nj 

large, situated m the mednUa’ of the bone, ILnTxpLSngttVclrtr®"'''' '''”” ' 



Fig 5 

Photomicrograph of section of tumour ( > 500) 


N SO itar}^ tumours are knotra to be radiosensitive and after high 'nh’" 

irra. a ion t ere ma}! be regression wnth recalcrfication ^^’hen the tumour is situate! i 
^ ^ ^ spine this is the best method of treatment , pain is relie\ ed e\ en af' 

e e ra co apse \nth paraplegia Nevertheless, although irradiation may control i< 

1 r time there is no endence that it is curative Surgical treatment has t 
1^ e a 'en or certain tumours situated in accessible sites Thus curettage of the tuir 
as een p^ormed and subsequent bone grafting undertaken In other cases ampnt''^' 
as een pe ormed If the tumour is situated in the spine, and pressure paraplegia supcn^^ 

aminectom) maj be required to reheve pressure on the spinal cord 
Pathological aspects— In 1941, one of us (R A W) reported a necropsy case of solitar 
plasmoc} toma of the second cerincal vertebra and renewed examples of solitan plasmoci U'" 
of bone that had been reported previously Of these, thirteen were accepted as truh 'olitar^ 
-namel} those descnbed by Shaw (1923), Walthard (1924), Zdansky (1927), 3 Iartin o' <7 
(1928), Rogers (1930), Stewart and Taylor (1932), Harding and Kimball (1932), Rutidi-u 
(1933), Chesterman (1936), Cutler rt a/ (1936, Nos 17 and 18), Leedham-Green c/flf 
and WiUis (1941) It uas emphasized that a precocious lesion of generalised 
might appear clinically to be sohtaiy^ for some months A tumour can be accepted a-- 
solitary, therefore, only if no further tumours appear and careful radiographic cxainu^ 
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of the rest of the skeleton remains negative for at least one year thereafter Alternative y, 
adequate necropsy examination may prove the solitary nature of the grovvth, as in the present 
case and the one reported earlier Several reported cases that failed to fulfil these require- 
ments were rejected as not being certainly solitary 

Review of lecent refoits in the btei atnre—C^rt^m relevant reports have appeared, or have 
come to our notice since the 1941 review was made Pasternack and ^^^augh (1939) reported 
a solitary plasmoc^doma of the upper end of the humerus in a man forty-six years old the 
Lmour had been present for six years, radiographs of the whole of the rest of the skeleton 
were negative, there was no Bence-Jones proteosuna, and the patient remained well fifteen 
dionths after resection of the growth 

King (1940) described an instructive case in which a large, apparently solitary, 
plasmoc>doma of the femur proved to be the forerunner of generalised myelomatosis four 
years later Paul and Pohle (1940), under the title “ sohtary myeloma of bone,” descnbed 
five cases which however had little claim to that designation two of them showed multiple 
lesions SIX and eight months later, and the total penods of observation of the other three 
were only nineteen, four and eight months respectively Kirsch (1941) reported a plasma-ceU 
tumour of the femur m a man aged forty-six years m whom radiographs twelve years later 
showed a lesion in a nb , although this was not proved to be a plasmocytoma, its existence 
prevents us from regardmg the femoral tumour as sohtary Brehant (1941) reported as a 
case of " plasmocytome solitaire du tibia ” a patient who showed Bence-Jones proteosuna, 
whose other bones were not examined radiographically, and whose history mcluded no 
follow-up Esposito’s (1943) diagnosis of “ solitary myeloma of the skull ” applied to a 
man aged sixty-nine years who was under observation for only five months 

Gootmck’s (1945) Case 1 was a man aged forty-eight years, m whom a plasmoc 5 d:oma 
of the ilium was treated by curettage and irradiation , there was no radiographic evidence of 
generalisation over four years later Gootnick’s Case 2 was a man aged sixty-eight years 
inth a plasmoc 5 d;oma of the ilium treated by irradiation, the patient died of prostatic 
j-drcmoma nearly five years later inthout evidence of myelomatosis (but there is no mention 
radiographic examination of the rest of the skeleton) 

Schwartz’s (1945) paper is mentioned here only as a warning against confusion of 
nomenclature that should now be extinct in his paper, entitled “ solitary myeloma of the 
frontal bone,” he cited previously reported cases of plasmocytoma, and then reported a case 
of giant-cell tumour Tennent (1945) descnbed a large plasmocytoma of the ilium m a male 
patient aged fifty years in whom radiographs of the rest of the skeleton showed no other 
lesion but who was readmitted two y^ears later with generalised myelomatosis and Bence- 
Jones proteosuna Blum’s (1947) case of “ solitary myeloma ” has no claim to that title, 
the patient died five days after hemipelvectomy for a plasmocjdoma of the ischium 

The recent paper b}' Lumb and Prossor (1948) is a useful review of the subject of 
plasma-cell tumours, and includes three cases of interest in the present connection One of 
these, number 6, showed the first signs of multiple lesions four years after the first symptoms 
of a large spinal plasmocytoma Case 7 was a man aged forty-eight years who had a 
plasmocvdoma of the upper end of the femur treated by irradiation, who showed no sign of 
an\ other tumours radiographically, and remained well for over two y^ears after the first 
onset of symptoms Case 8 (also published by Lumb. 1948) was of special interest in that a 
urge sohtarv plasmocytoma of the sacrum m a man aged seventy-two years (proved solitary 
later necropsy) was accompanied by Bence-Jones proteosuna and protein blockage of 
- ^ e renal tubules, a complication hitherto described only in cases of myielomatosis 

,t be eeident that too many cases of plasmocj-toma are 
. ’;ri r “ . '' p™-* Th.s d.agnos.s can be accepted 

mm li, , c';! *''= sohtaiy grotvth, there is a long penod of freedom 

from clinical and radiographic etidence of mjelomatosis, or it thorough necropsy proves 
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that no other tumours are present in the skeleton The length of time that nui-t ih- 
before a patient Math an apparent^ solitary grmiTh can be declared free from ha'i 
generalisation is uncertain While most cases of m 3 ^elomatosis show their multiple clnraa- 
mthm a year of the onset of a seemingly solitary tumour, there are occasional cases (suth 
those of King, Tennent, Lumb and Prossor, Case 6, and possibly that of Ivirscli) in whiil 
endence of myelomatosis does not appear for several 3 ^ears In spite of tliese e\ce[)ti(ini 
cases, there is no doubt from available records that truly solitary plasmoci toma of lioiu i 
an entit 3 distinct from m 5 elomatosis, and that it can be cured by adequate local treatnieiJ 
To those cases accepted as solitary by WiUis m 1941, may be added those of Pasternaik an 
Waugh (1939), Gootnick (1945, Case 1), Lumb and Prossor (1948, Cases 7 and 8), and U 
present case This nould bnng the total number of accepted cases up to eighteen Of thJ 
five had vertebral tumours (Walthard, Cutler ef al , Wilhs, Lumb, Raien and MiIIa) It j 
noteworthy that fifteen of the total eighteen cases, including all those mth spinal tumour 
Mere men 

TABLE I 

Solitary PL-vsMocrxoMA of Bone — Cases Reported in the Literature 


Author 

Sev 

Age 

Site of Tumour 

Shau 

M 

29 

Humerus (shaft) 

M'althard 

M 

55 

Spine (C 7 and f 1) 

Zdansky 

F 

68 

Femur (upper third) 

3Iartin et al 

F 

56 

Femur (upper third) 

Rogers 

M 

34 

Femur (shaft) 

Stew art and Taj lor 

M 

34 

Humerus (upper third) 

Harding and Kimball 

M 

60 

Femur (upper third) 

Rutishauser 

F 

62 

Femur (upper third) 

Chesterman 

M 

39 

Tibia (shaft) 

Cutler et al (Case 17) 

M 

58 

Pelvis 

Cutler et al (Case 18) 

M 

52 

Spine (L 2) 

Leedham-Green et al 

M 

56 

Peh'is 

Wilhs 

M 

45 

Spine (C 2) 

Pasternack and Waugh 

M 

46 

Humerus (upper third) 

Kir sc h 

M 

46 

Femur 

Gootnick (Case 1) 

M 

48 

Pelvis 

Lumb and Prossor (Case 7) 

M 

48 

Femur (upper third) 

Lumb and Prossor (Case 8) 

M 

72 

Sacrum 

Raven and Ithllis 

M 

56 

Spine (T 6 and 7) 


It should be added that in cases such as the one now reported, in which after a n ^ 
histor 5 ^ careful necrops 5 '^ reveals onl 3 '' one tumour, there is no certamt 3 '^ that, had the pat'^ 
sunnr ed longer, the tumour would have remamed solitar 3 '^ Only one tumour is prese ^ 
but multiple lesions might have developed subsequently, since myelomatosis is a 
systemic disease In such cases, then, we cannot know whether the tumour is me 
precocious forerunner of the systemic disease or a true instance of the distinct entiti 
plasmoc 3 'toma The second alternative is perhaps the more probable 


SUMMARY 

1 A case of sohtar 3 '^ plasmoc 3 d;oma of the thoracic part of the spine, venfied bi 

IS desenbed r,r+oma of 

2 A bnef rewew is gix en of eighteen acceptable cases of sohtar 3 ' p asmo > 

3 Of the eighteen patients, fifteen were men, the five spinal tumours 

4 Diagnosis requires a) biopS 3 '’ identification of plasmocjdoma, b) e\c v 

of generalised myelomatosis b3^ complete radiograph}'’ of the skeleton, repea I 

at inter\ als dunng the ensuing two or three 5 ^ears or longer cannot be p'" 

5 A tumour of bnef duration, pro\ ed to be solitai}' by carefu e'been a ?«'■'' ' 

unth certauit 3 ’’ in the group of trul}’’ solitar}' plasmoc 3 domas , it nug 

first lesion of myelomatosis 
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FRACTURES OF THE DORSO -LUMBAR SPINE 


E A Nicoll, Mansfield, England 

Fiom the Oiihopaedtc and Accident Service of the Mansfield Gcneial Hospital 

This paper is based on a study of 166 fractures or fracture-dislocations of the dorso Iiinil) ‘ 
spine occumng in 152 miners dunng the six- 3 rear penod ended in 1945 One of the objects I 
the analysis was to im estigate the relationship between anatomical and functional results/ 
in other words to examine the vahdity of the assumption that a good anatomical nsiilt* 
indispensable to a good functional result This assumption was the basis of the tcacht, 
of Bohler (1935) which influenced the practice of most continental clinics, it u 
reiterated m recent Amencan wntings by Key and Conwell (1946) , and it has been siipporti 
in Great Bntain by so great an authont}^ as Watson-Jones (1943) in the words “ pafu 
recovery is possible only if perfect reduction is insisted upon, even slight degrees of iicficir 
of the vertebrae ma\7 cause persistent aching pain ” Nevertheless an assumption i 
remains, and an assumption that has the most vital repercussions on treatment The f 
that it IS held so wndely and authontatively is yet another reason for submitting it to cnrJ 
and cntical examination 

The assessment of deformity is a matter of precision, involving measurable enter. 
The assessment of function, however, is based on entena that are subject to mclnidc 
judgment rather than precise measurement Because of the importance of the Ajpothc'-is to 1 
exammed it seemed necessary to impose an exacting standard for the estimation of functi* 
and certain safeguards were therefore observed 1) no case was assessed in less tlian tv 
} ears, and the average follow-up was five years — long enough to include both late iir.prov 
ment and late complications , 2) the measurement of such physical properties as mobilit\ .| 
muscle power is straightforward but the assessment of pain, which is the most import . 
limiting factor in function, is much more difficult However, the fact that all these jiatic 
were miners pro\uded a satisfactory solution, namely, their abiht}^ to wuthstaiul 
conditions of stress that anse in working at the coal-face m cramped positions ^o p''!’'^’ 
was classified as having gamed a perfect functional result unless he could 
these conditions without discomfort and had, in fact, done so for a number of i ears 


MECHANISM OF INJURY 

All the injuries w^ere due to direct violence, usuaU)?^ severe enough to cause conW ^ 
and tenderness of the erector spinae muscles, a factor that is of significance in ‘ ^ 

treatment and residual pain The usual mechanism was hyperflexion which 
associated with a fonvard sheanng stress The patient was “ buned by a ^ ^ 

coal with his head betw^een his knees If the main force falls on the 
lumbar region receives the greatest strain, but if the force is applied low’er 
or lumbo-sacral regions are involved If the knees are extended at the time, 
fixed b}^ the tight hamstnng muscles and there is much greater stress at the u ^ 
region This was noted in twm cases of traumatic spondylolisthesis at this eie 
cases, forward flexion was combined with twisting to one side and rnl 

particular!} with fractures of the laminae and with the vaneti' of fracture 
later as " lateral wedge fracture ” There were no examples of extension rac ur 
be ver} rare indeed m the dorso-lumbar region, though not so rare in t e nec ^ ^ ^ 

Level of injury— Table I shows the distnbution of fractures at different leicL' 
injuries and isolated fractures of the sacrum were not included 
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fractures of the dorso-lumbar spine 

The d,stnbut,on does not d.Ser matenally from that which has been recorded by other 
wnte^ Tta "mportant point to note is that 66 per cent 0. the in, ones were confined to 
three vertebrae-the twelfth dorsal, first lumbar and second lumbar 


TABLE I 


Level of Injurv in 166 Fractures occurring in 152 Patients 


Level of fracture 

Number of 
, cases 

Percentage of 
total 

Dorsal 10 and above 
Dorsal 11 

Dorsal 12 

Lumbar 1 

Lumbar 2 

Lumbar 3 

Lumbar 4 

Lumbar 5 

7 

12 

34 

49 

27 

17 

12 

8 

4 2 

7 2 

20 5 7 

29 6 V66 4 

163j 

102 

72 

48 

Total 

166 

100 0 


Number of cases inth multiple fractures=14 (9°^) 


Type of fracture — The fractures were classified on an anatomical basis into four mam 
t3'p2s anterior wedge fracture, lateral wedge fracture, fracture-dislocation, and isolated 
fracture of the neural arch (Table II) This differs from the classification adopted b}! 
M'atson-Jones (1943) who did not differentiate lateral wedge fractures or isolated fractures 
of the neural arch, and believed that comminuted wedge fractures were relatively conmon 
(15 per cent ) 

TABLE II 
Types of Fracture 



Number of 
cases 

Percentage 

Anterior wedge fracture 

88 

58 

Lateral wedge fracture 

21 

14 

Fracture-dislocation 

29 

19 

Isolated fractures of the neural arch 

14 

9 

Total 

152 

100 


'Interior wedge fracture — The extent of wedging vanes, but m half the cases it is minimal 
It cannot, in fact, be severe Muthout mvohmg the postenor mterspmous ligament since the 
fulcrum of movement is at the nucleus pulposus of the inteix'-ertebral disc (Figs 10 and 11) If 
this fulcrum remains intact, and w^edging is serere, rupture of the ligament with subluxation 
of the postenor intervertebral joints is mevitable This can often be demonstrated m good 
radiographs, or it can be inferred from the undue separation of spinous processes Many 
so-called wedge fractures with severe wedging are, in fact, fracture-subluxations m lYhich 
the inferior facets of one vertebra are displaced upwards or even “ perclred ” on the supenor 
facets of the other (Fig 15) The importance of recognising this hes in the fact that it is an 
unstable position which is easilj'^ converted into a fracture-dislocation wuth forward displace- 
jinent of the \Trtebral body and possible damage to the cord,,w'hereas cases wuth minimal 
or moderate w edging and an intact postenor mterspmous ligament are quite free from this 
' danger 

There is a special tj'pc of anterior wedge fracture m w'hich the w'hole of the vertebral 
bod3 IS more er enh compressed This “ concertin a ” tjqie of compression occurs m older 
people and there is little or no angulator3 deformity As a rule it is associated wuth 
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degeneratn e changes in the nucleus which fails to act as a fulcrum TJie intersPin 
ligament remains intact and ^ ertical compression occurs 

]] edge f) acture loith comminnUd)i~T\iQ%& cases are stated bj atson-Jones to coiistitu 
15 per cent of all spinal fractures and to be associated especialty with the t\pe of din^ 
nolence that occurs m mining accidents Since this uas the mechanism responsible for 
cases in the present senes it would have been reasonable to expect a higher mculciiu 
even up to 30 per cent , but in fact only eight cases were seen in simple wedge fractiiii 
(Figs 1 and 2) Comminution is much more often seen in fracture-dislocations 
importance in association with ivedge fractures lies in the fact that it has been put foruui 
as an explanation of late redisplacement which mil be discussed later ( 



Fig 1 Fig 2 

Vertical compression fracture shoving comminution of the \ertebral body and slight 
retropulsion There is also an anterior wedge fracture of L 1 without comminution 
(Fig 1) The compression was reduced and after six months immobilisation in 
plaster the comminuted bodv healed w'ell There w as no collapse but the disc spaces 
abo^ e and below are narrow ed and spontaneous fusion is occurring (Fig 2) This is 
often the case when there is comminution 


Latei al wedge fracture — This is a t)q3e of vertebral fracture that has not been desenbed i 
pretuous classifications It constitutes 14 per cent of the present senes and has cert- 
anatomical and clinical charactenstics that appear to justify its differentiation It' “ 
ilexion-rotation mjurj^, the usual history being that the patient’s head is forced forwards*- 
to one side The umlateral w^edging, the associated fractures of transverse processes on 'h 
convex side, and the damage to the postenor intervertebral joint on the conca\c 
should be noted (Figs 3 and 4) 

Certain clinical features are specially associated with this fracture 1) The prOtfn 
IS not good, in this senes only 21 per cent gained complete functional recover}' as 
per cent in antenor w'edge fractures 2) Residual pam, if present, is commonly | , 

fracture (93 per cent ) w'hereas m antenor wedge fractures pain is usually at the ' j ' 
level regardless of the site of fracture (72 per cent ) The pain in lateral wedge 
related either to the displaced mterv'ertebral joint which may also involve the i 

to teanng of the iho-psoas muscle as indicated by associated fractures of t 
processes which usuaU} show' w'lde separation, indicating se\ere damage to t 
Retropentoneal haemorrhage is not uncommon and may present all the signs an ^ 
of an acute abdominal catastrophe Two patients in this senes w'lth latera " 
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were submitted to laparotomy, \vith negative findings (Fig 3), before the spinal condition 
as diagnosed 3) These fractures are difficult to reduce In fact, reduc ion was achieved 
Tly three times in twenty-one patients, in two of the three there was redisplacement, and 
the only good anatomical result was secured by grafting 4) Damage to the cord may occur 
m lateral wedge fractures whereas there was no such damage in any anterior wedge fracture 
in this senes There were two paraplegias in twenty-one cases of lateral wedge fracture and 
both failed to recover The probable explanation is that the cord and cauda equina are 
4thered laterally by the nerve roots and dentate ligament, so that lateral flexion is more 
Hable to tear the cord than simple forward flexion This is supported by the fact that in the 
tlvo cases mentioned above, paralysis was greater on the side opposite the wedging 



Fig 3 


Lateral -w edge fracture ith retroperitoneal 
liaemorrhage simulating acute abdomen If 
tins radiograph had been taken tuenty- 
four hours earlier a fruitless laparotomj’^ 
might ha\ e been a\ oided 



Fig 4 


Lateral n edge fracture in rrhich there 
uas spontaneous bone fusion There 
rvas considerable deformity but 
nevertheless the functional result 
was perfect 


riciciurc-ihslocatton The essential difference between a fracture-dislocation and a simple 
ttedge fracture lies in the fact that in fracture-dislocation there is rupture of the posterior 
interspinous ligament Several degrees of displacement may be distinguished such as simple 
upw ard subluxation of the facets, ‘ perching " of the facets, forward dislocation ivith fracture 
of the facets or neural arch, and fom ard dislocation rvith locking of the facets All these can 
be reduced by manipulation except the last, in which manipulation is dangerous It is 
important, therefore, to distinguish betueen them before attempting manipulation and this 
calls for radiographs of the very best quaht 5 '’ A test reduction may be earned out bj' turning 
he patient carefulli into the prone position and repeating the lateral view If there is no 
teduction in the amount of forward displacement it may be mferred that the facets are 
locked Damage to the cord or cauda equina is very frequent m fracture-dislocations (62 
per cent m the present senes) There were twenty cases of paraplegia, eighteen associated 
uith fracture-dislocations, and two with lateral w-edge fractures 
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Fig 5 


spondylolisthesis Closed reduction 
failed and the patient refused operation Plaster 
bed si\ months After two years there was 
spontaneous arrest but the patient still had referred 
pain in both lower limbs 



Fig 6 

Fracture of the lamina of the second liiml 
vertebra After three years although there 
only fibrous union forw ard sliding is minin' 
There is no disability and the piticnt won 
at the coal face 



Fig 7 Fig S , 

Fracture of lamina of third lumbar \ ertebra Thispatientwasnotseenuntilsivwceksafttrinjnn ^ 

that time he had been walking about Notethattherehasbeennoforwardshding (Fig 7) < 

there is still no fon\ ard shding and union has occurred (Fig S) The patient is now w orking it tiu 
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Neural ai cJi fractin es~These are rotation m]unes, as jhoivn by the fact that half of them a 
associated with fractures of the transverse process^ They are often described wrongly as 
fracture of the pedicles— an extremely rare injury which probably never occurs except as 
part of a severe fracture-dislocation The site of fracture is at the mterarticular part of the 
lamina so that when there is displacement, as m the bilateral vanety, the superior facet 
slides foiwards and the inferior facet remains behind, as in the classical type of 


spondylolisthesis (Fig 5) . ^ 

\ In bilateral laminar fractures the level of injury is important If it occurs above the fourth 
lumbar vertebra the tendency to slide forwards is minimal (Fig 6) The patient illustrated in 
J?hgure 7 was not seen until six weeks after injury, dunng which time he had been walking 
apout He was then treated by simple recumbency after which union occurred readily with 
no further displacement 

At the level of the fourth or fifth lumbar vertebrae the story is quite different, for it 
is here that body-weight exerts a forward sheanng stress If a bilateral laminar fracture is 
overlooked at this level (and it is quite easy to do this) forward shding is bound to result, 
mth consequent spondylohsthesis The most perfect X-ray films are needed and suspicion 
should always be aroused if there is a fractured transverse process at this level 



Fig 9 


Chance s fracture through the spinous process laminae and vertebral body 

A special type of laminar fracture has been described recently by G O Chance (1948) 
In this, the fracture line is honzontal and is continued antenorly into the body and posteriorly 
into the spinous process (Fig 9) There may be shght wedging but since the fracture line 
passes through bone all the waj^ and there is no subluxation of the facets, or rupture of the 
posterior ligament, reduction is followed by bony union which is stable As Chance points 
out, failure to recognise these cases may lead to unnecessary grafting operations 

REDISPLACEMENT AFTER REDUCTION 

Ivedisplacement after reduction and prolonged immobihsation is more common than is 
generally supposed Stanger (1947), reviewing a senes of fracture-dislocations of the spine 
se\ eral j ears after injury, found that deformity had recurred in a high proportion of cases 
I '^he same is true of simple wedge fractures and, in the present senes, it was the exception 
dher than the rule for a good anatomical result to be maintained m any case in which 
ilutialK there had been more than minimal deformity In the earlier years of the penod 
covered by this renew great pains were taken to maintain complete reduction in plaster, 
sometimes for six months, onlv to see defomuty recur, very often within a month of 
removing the plaster The questions that anse are whether the factors responsible for such 
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redisplacement can be recognised at the outset, and whether a perfect anatomical rcMih i 
fact an indispensable objective in treatment 

Mechanism of flexion-extension movement in the normal spine— It is nccc^^nn , 
to consider the mechanism of flexion and extension in a normal spine TJie fiilcnim ot „ 
moaement is not at the interarticular joints but at the nucleus pulposus of the intcr\i.rtd' 
disc (Cal\ e and Galland 1930 ) Normally, the postenor part of the disc space actiialh iiarm 
m hj'perextension, promng that this point is behind and not in front of the fulcrum (rn,' H 
If the fulcrum remains intact, anj degree of hjqierflexion capable of producing c\ en ininini 
wedging of the aertebral bod}^ exerts great leaerage on the interspmous ligament 
h 3 ’perflexion proceeds still further, rupture of the ligament is inevitable, there ma\ !h ■ 
a^ulslon fracture of the spinous process, and a var 3 nng degree of subluxation of the fiai 
depending upon the degree of separation of the spinous processes This is the scqucnu 
e\ ents if the fulcrum remains intact , but m man 3 ^ cases the interspmous ligament n t' 
stronger of the tw o and the disc itself is crushed 




Fig 10 Fig 11 


The normal mechanism of spinal movement Fig 10 shovs the inter\ ertebnl 
joint in full flexion and Fig 11m full extension The fulcrum is at the nucleus 

pulposus 


Thus, four structures are involved — ^the tertebral body, the disc, the intcricrtih 
joints and the interspmous hgament Each of these should be considered separateh "htc 
the radiographs of an injured spme are exanuned Furthermore, the erector spinae mu 
ma 3 ’’ be overstretched or partl 3 '^ ruptured 

Factors concerned in redisplacement after the reduction of vertebral fractures 
The three most important factors concerned in redisplacement can now be considerci 
comminution of the vertebral body, crushing of the jnten'’ertebral diSC, and ruptu 


are 


lU' 


the interspmous hgament . 

Comminution of the vertebral body — Comminution is comparative^' rare m 
fractures \^'’hen it occurs, consohdation is delayed, as pointed out b 3 ' 


How'ever, the vertebral bod 3 ' has a good blood suppl3'’ (evidence of avascular nec^ ^ ^ 
obsenmd onl 3 ' twice in the present senes) and in about half the patients consoh ^ , 
m the full 3 ' reduced position can be achieved, but the price to be paid is six mon , 

(Fig 2) Comminution, how'ever, is almost mvanably associated with 1 , 

the interspmous hgameni, or both, m w'hich case some collapse is inentable w a e j 

to the vertebral body nfim =uPP'' ^ 

Crushing of the intervertebral disc — ^This is much more common than is “ 
can be recognised in the onginal radiograph b3 narrowing of the disc space g ^ 
after reductL. the space may appear to be normal (Fig 13) Sometimes the due 
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Often wTongl} diagnosed as a wedge fracture with severe deformity (Fig 15) It is in fact a fracture- 
sublnxation with perching of the facets and rupture of the interspinous^ligament This is an unstable 
t^pe and should have been grafted It was fully reduced and immobilised in plaster (Fig 16) 
But deformitj will recur however long this position is maintained because the interspinous ligament 
IS ruptured Two years later (Fig 17) deformity has recurred 


to have prolapsed into the vertebral bodj' and to have remained there after reduction Lastly, 
damage to the mterv^ertebral disc maj' be recognisable only man}^ months later by thinning 
of tfie disc space or spontaneous anterior fusion When the disc is damaged, redisplacement 
IS inevitable, for the disc lias no blood suppty and it is incapable of repair Some residual 
^ :ifomuty must therefore be accepted and it is not onty futile to immobilise damaged soft 
tissues in an extreme position for long penods in the hope of achievmg what is, in fact, 
impossible, but it is actually^ harmful to do so OccasionaUji, crushing of the disc into the 
bod\ of the \ertebra maj cause retropulsion of the posterior part of the vertebral body 
into the spinal canal (Fig 1) 
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Rupime of the mterspwous bgament—This ligament may be o^^erstretched, partU tor.i , 
completely ruptured, uuth or without avulsion-fracture of the spmous jiroccvs h 
significance of these findings is exactly the same as m the case of injunes of the nuJi 
collateral ligament of the knee joint Overstretching and incomplete rupture are conjpatil' 
vath sound heahng and restoration of stability, but a completely ruptured ligament celtl' 
heals unless it is sutured In the case of the spine, it is easier to fuse the spinous jiroce 
than to suture the ligament The degree of damage can be estimated by the amoiiiu i 
separation of the spinous processes m lateral radiographs In the case illustrated in 1 igure 11 
complete reduction was maintained for si\ months but nevertheless subluxation rmirro 
vuthin one month of remo\nng the plaster, though not to the original extent | 

ANALYSIS OF END-RESULT DISABILITY 

1) Pain— In this senes all the patients were miners and their capacity for work, imolux 
considerable physical stresses and the adoption of cramped positions, was a searching tc't < 
fuBctioj? The mmers of Great JBntam have spec?^) rehabihtahon eentrer, s^tvaied m 
coalfield, staffed by expenenced orthopaedic surgeons and providing a high standard 
medical and social semce Spinal injunes are thirty-five times more common in miners tip 
m the rest of the community and as consulting surgeon to this service I have liad 11 
opportunity of obserrung the work of all my colleagues throughout the mining areas 

It has been a universal expenence that even the most exacting and prolonged tests in 
rehabilitation centre are not equivalent to the functional test of work at the coal-face M-i 
patients discharged from a rehabihtation centre m the highest grade of recoi^en fail t 
stand up to the demands of full work The reason is always the same — pain returns uml 
the particular conditions of stress and posture that are involved in actual work at the coal fv'- 
Other factors such as mobility, muscle power and muscle endurance are important, biity>’ 
under stress is the cru cial fac tor, and as an end-result symptom it calls for detailed anah 
It should perhaps be repeated that_no cure was acceptecLas-complete unless.the patient Ji 
done full work for two years without ^isabihty — so that the conclusions may be accepti 
wnth some assurance 


table III 

Analysis of 89 Cases with Residual Pain 
Site of pain in relation to type of fracture 


Tjpe of fracture 

Number of 
cases 

Pam at site 
of fracture 

Lou back 
pam 

Anterior \\ edge fracture 

58 

28% 

72% 

Lateral n\ edge fracture 

15 

93% 


Fracture dislocation 

7 

43% 


Fractures of the neural arch 

9 

33% 

67% 

Total 

89 

40% 

60% 


Pain is of tw^o t5pes 1) at the site of fracture, 2) in the low back, indepen^en^ 
site of fracture Pain at the site of fracture nearly always occurred m patients ^ ^ 
wedge fractures Of patients who sustained such fractures and had rest ua 
locahsation tvas to the site of fracture in 93 per cent (usually towards the si e o ' - ^ j 

i/ 


localisation tvas lu me sue 0 I iracmie iii vo per ceiu 

w'hereas in patients with residual pain after antenor wedge fractures it ivas oca - 

site of fracture in onl} 28 per cent ni 

In patients tvith residual pain after antenor wedge fractures, low nac p ♦ 

It occurred independently of the site of fracture m 72 per cent of these cases e c 

features w ere that it w as eased by complete rest, brought on by prolonge ^ ° j 

eased by moderate exercise, and brought on again by severe exercise or p 
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stooping These findings suggest a soft tissue pathology rather than a bone or joint pathology 
Ihev are in fact, identical with those found in cases of low back pain resulting from sprains 
and contusions imd it is probable that they are due to tosjs and adhesions occurring in 
damaged muscles and ligaments immobilised in their shortened position As evidence of this, 
It was much commoner m patients with anterior wedge fractures treated by hyper-extension 
plasters (80 per cent ) than m those treated bj'^ other methods (37 per cent ) Every surgeon 
M ho has operated on these cases m the early stages is familiar with the extensive haemorrhage 
tnat IS to be found in the erector spinae muscles This extends to the pelvic attachment, 
hen in high lumbar fractures, because haemorrnage in muscle always tends to gravitate to 
tile most dependent part It is understandable that pain due to subsequent fibrosis should 
be felt so commonly at the lower attachment of the muscle 

2) Mobility — Reference must be made to loss of mobility as an end-result symptom if onl)^ 
because it has been overstressed m the past Localised stiffness m the lumbo-dorsal spine 
causes no appreciable disability, and the test of making the patient bend forwards and put 
his hands flat on the floor, which is illustrated in many text-books as proof of spinal mobihty, 
is quite fallacious The radiographs reproduced in Figure 19 are of the patient shown m 
Figure 18 , the greater part of the movement is obviously occumng at the hip joints Because 



Fig is 


The owner of the spine whose radio- 
graphs are depicted in Fig 19 



Fig 19 

' ^ility to touch the toes^does -noLmean that the 
lurnbo-dorsal spine is jnobile 


of their occupational conditions most miners retain the tog hamstring muscles characteristic 
of infancy and can perform this test even with a “ poker ” back In shortTlocalised fusion 
of damaged tertebrae, whether the cause be disease or trauma, is the best possible thing 
tliat could happen and it causes no significant limitation of movement If there is gross 
restnction of movement it is usuaUy due to rnusde-spasm resulting from pain, and abolition 
of the pain will restore mobihty 

3) Power and endurance— hereas mobihty is unimportant, muscle powder in the erector 
spinae group is ven important The miner depends on the strength and endurance of these 
niuscles for Ins livelihood These two properties of muscle—power and endurance-must not 
-e confused thej are quite distinct, they have a different physiological basis, and they call 
or a different technique of treatment m rehabilitation (Nicoll 1948) Pain; however, may 
itobit the uU use of muscles and prevent their full redevelopment These functions of 

Ifirtnrr' A accuratelj but in doing so it is important to know whether 

IS due to actual loss of muscle power, or simply to painful inhibition restnctmg 
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full output In the miner, these muscles ha\e to be capable of working at a Inch K\il 
efficiencj^ for eight hours ^^lthout respite under conditions that are particularlv tr\ii 

RELATIONSHIP BETWEEN DEFORMITY AND DISABILITY 

\ye may non consider the h 5 'pothesis, on which present-da}'^ orthodox treatment is ha > 
that a good anatomical result is mdispensable to a good functional result The Inpotlit 
nail be examined from two aspects 1) records of mdmdual cases, 2) statistical anahsM 
the u hole senes It is hoped to show that there are no grounds whatei er for the al)o\ 
assumption 

Earl}’’ m 1940, a mmer was admitted to hospital suffenng from a supraspinatous cif 
mjur}'^ In the ordinary course of exarmnation it was impossible not to notice that lit ha 
a deformed back, and radiographs showed gross deformity (Fig 20) This fracture-cli'Incati 
of the spine had been sustamed thirtj^ j^ears prevlousl 5 ^ it had nei^er been diagnovid . 
treated and it had muted m the position of defor^ut 3 ^ the mmer has been complitt 
free from symptoms and has worked at the coal-face ever since This case not oiih proii 
that gross deforrmtj^ is compatible ivith complete functional recover}^ but that there nia\ 1 
no late comphcations 



Fig 20 


Thirty j ears ago this man was injured 
m a pit accident Treatment was 
three months in a feather bed ” 
E\ery other daj his back was rubbed 
with honej"- — an ancient remedj’- 
mentioned in the Edwin Smith 
pap^TUS It proved so effective that 
wnthm a rear he rras at the coal-face 
and has rrorked there ever since 



Fig 21 


rtebral fracture resulting m spon 
leous fusion in a position o 

ormitv The 
rtified at this temble result but 
! patient himself w as quite P'c^sca 
:h It because he has no pam and no 
ler symptoms and he . 

rking at the coalface without 


Shortty after this patient rvas seen, another nuner rras adnutted, f 

fracture-dislocation shoum m Figure 21 He developed pneumonia soon t 

his general condition was so serious that, for six weeks, any treatment n ^ 


defonmt3’^ was out of the question At the end of that time reduction was fl 

defoimit 3 >’ shorvn in the radiograph had to be accepted as the final anatonnw 
spinous process was so promment that he developed an adventitious pn 

not he on his back m comfort This prevented him from carr 3 Tng out ce 
his treatment at the Rehabihtation Centre had to be interrupted in order o c^x ^ 
and the underl 3 mg bony prominence He made a perfect functiona ^ 

ever since as an underground npper— rer}' hea\^ nork, eqmvalen i 
M ork at the coal-face 
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Fig 22 

Fracture dislocation of the spine with severe deformity and incomplete paraplegia The 
vertebral body has spht vertically and the spinal cord escaped complete section only by 
slipping between the fragments Closure of the gap would have been dangerous and over- 
zealous efforts at reduction might have ended in disaster 



Fig 23 

Same case as show n m Fig 22 three j ears later Spontaneous fusion aiith marked deformiti 
Ihc paraplegia recoiered and the patient went on to achieie a perfect functional result 
He IS nov. working as an underground npper 
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The patient whose radiographs are illustrated in Figure 22 had mconiplctc prrap’ - 
There was so much comminution and displacement that complete reduction was nnpo 
Moreover, enthusiastic attempts at reduction might easity have inflicted hirtlicr 
on the cord which obMOusly had escaped total section only by a miracle, it hr 
betw'een the tw'o halves of the vertebral body The patient w^as simpl} turned into tlie pn 
position and a plaster bed w^as made in which he w^as nursed for five months MilIid 
anatomical result is showm in Figure 23 He recovered completely from the paraplci:ia ir 
resumed full w^ork as an underground npper He has no pain in the back and mobiliti b ii 
restricted significantly 

Lastly, the case illustrated in Figure 24 show^s a fracture-dislocation wath locking of (1 
facets There was no damage to the cord This patient was seen many years ago, before t) 
locked-facet syndrome w^as well known or the method of dealing wath it understood hatural' 
attempts at reduction failed This man also made a perfect functional recoieri and nt 
back to full w^ork at the coal face He continued to do this for four years w ithout s\ nipt( ^ 
until a further accident necessitated arthrodesis of the ankle joint 



Fig 24 

Fracture-dislocation of the lumbar spine 
with locked facets in which stabilisation 
was achieved spontaneously in the un- 
reduced position 


The patient gained a 
perfect functional result This radiograph 


was taken five ^'■ears after injury 


Fig 2o 

Anterior wedge fracture 
deformity and no damage to . ^ 

rupture of interspmous r 

doxy would demand three mondis^^* 
plaster Fortunatelj the fn u 
overlooked and the patient was h 

the coal-face within three ^ 

These examples, which could be multiphed, show t hat ma.rked _ d ^efonnity-‘S ^ , 
^yijjyjpr fprt fiiD ction In fact, there were tweiity-four patients m the presen 
achieved perfect function despite residual defo rnuty Howwer, any fi, 

graeral hypothesis by quoting individual examples is unscientific It is ^ 
such examples may represent the exception rather than the rule, m a - 

been proved is that the rule has exceptions A more scientific metho is 
of consecutive and comparable cases The results in fifty patients m w oiu re , 

by the ^ er} high standard already noted, w'as classified as complete are a . - 
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TABLE IV 

Analysis of the Incidence of Residual Deformity in 50 Patients 

WITH PFRTECT FUNCTIONAL RESULTS 



Good anatomical 

Residual 


result 

deformity 

Antenor w edge fracture 

20 

13 

Lateral wedge fracture 

1 

o 

Fracture dislocation 

1 


Fractures of neural arch 

4 


Total 

26 (52%) 

24 (48%) 


From Table IV it is clear that the anatomical result is not a significant factor This is 
also borne out when the group of antenor wedge fractures is analysed separately Of eighty-eight 
patients in this group, fifty-four showed good anatomical results, of these, twenty (37 per 
cent ) gained perfect functional results Thirty-four patients had residual deformity and, 
of these, thirteen (38 per cent ) gained perfect functional lesults Table V is an analysis of 
end-results in relation to treatment, and here a significant factor may be noted 

TABLE V 


Analysis of Treatment in relation to End-results in 152 Patients with 
Fractures and Fracture-dislocations of the Dorso-lumbar Spine 
(eYcludmg seventeen patients who died or had irrecoverable paraplegia) 


End-result 
(working capacity) 

FiNation 
in plaster 

Functional 

treatment 

Coal-face 

Light work underground 

Light w ork on surface 

23 (27%) 

9 (10%) 

54 (63%) 

27 ( 550 / 0 ) 

13 (27o/o) 

9 (I 80 / 0 ) 

Total 

86 (100%) 

49 (100%) 


Of all patients truth dorso-lumbar fractures treated in plaster, 27 per cent were 
subsequently classified as having gained perfect functional results, whereas, of patients treated 
by what ma) be called “ functional " methods, 55 per cent achieved a similarly good end- 
result However, analysis of this kind is not realty scientific because it might so happen that 
Cases selected for functional treatment had a type of fracture with an inherently better 
prognosis The same analysis u as therefore made in relation to individual types of fracture 
(Table VI) 

TABLE VI 


An\l\sis of Treatment in Relation to End-results in 
88 Anterior Wedge Fractures 


End-result 
(w orking capaciti ) 

Fi Nation 
m plaster 

Functional ’ 
treatment 

Coal face 

Light work underground 

Light work on surface 

10 (20%) 

5 (10%) 

35 (70o/o) 

24 (63S(,) 

8 (21o/„) 

6 (I 60 / 0 ) 

Total 

50 (100%) 

38 (100%) 


It is seen that in the 
m plaster were classified 
treated b\ ‘ functional ” 


group of antenor w'edge fractures 20 per cent of patients treated 
as liaiang gained perfect results, whereas 63 per cent of patients 
methods gained perfect results In the other groups, the number of 
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patients treated functionally ^\as too small to justify conclusions, but there A\as some exuliru 
m the case of fracture-dislocations that plaster apphed in the physiological position ' 2 
better results than hyTierevtension plasters iMagnus (1931), m orking in the RuJir CoilL ! ’ 
came to similar conclusions He found that in patients treated inthout fixation in pla-tt 
the axerage duration of incapacity nas seventeen weeks and the disabihty compensation 4' 
per cent , this comparing with twenty^-eight weeks and 64 per cent respectn el\' for patant 
treated m plaster 

It IS submitted that these findings lead to four conclusions 1) a good function 
result IS not dependent on a good anatomical result, 2) consohdation is rapid e\en in tli 
absence of fixation, 3) the important factor in determining function is stability between th 
damaged segments and not the position in which it is aclueved, 4) prolonged fixation ^ 
damaged soft tissues, especially m their shortened position, is in itself a cause of clisabilit', 


TREATMENT OF DORSO-LUMBAR FRACTURES 


Stable and unstable fractures — \^^hen there is no special problem of spinal cord iniiin 
the best classification, for purposes of treatment, is into stable and unstable vancties 'Siali' 
fractures include anterior and lateral wedge fractures and all laminar fractures abo\c tl 
fourth lumbar level N^Jnstable fractures include aU fracture-subluxations until rupture of tl 
interspinous ligament, aU fracture-dislocations, and aU laminar fractures at the lex’cl of 11 
fourth and fifth lumbar vertebrae In the stable group there is no danger of the defonnit' 
increasmg and thereby threatening the cord They should, therefore, be trcatu' 
functionally'’ ” and not by'’ immobihsation m plaster In these patients the degree < 
’deformity' is never great, it causes no functional disabihty, and it can be disregarded from th 
cosmetic point of xnew All such patients treated xvithout plaster fixation were examinv 
radiographically'’ on admission, on discharge, and several years later, and in no instar 
was there significant increase m the deformity It must be stressed again, howexer, til 
nearly all so-called “ simple wedge fractures ” m which there is severe wedging are, m faej 
fracture-subluxations xvith rupture of the postenor interspinous ligament and are, therefort 
unstable 

-Tn the unstable group, deformity is likely to increase and it may even endanger tbe cord^ 
The high incidence of paraplegia in fracture-dislocations (62 per cent in the present sene 
suggests that the cord is always xmlnerable in this ty'pe of injury Imstable injunes ■= 
therefore be protected against increasmg displacement untd consolidation is well aduncd- 

“ Functional ” treatment of stable fractures — MTien functional treatment is adoptedj^ 
attempt is made either to reduce or immobihse the fracture, but the patient is kept in 
for three or four w eeks in order to rest the damaged soft tissues and relieve pain Dunn,^^ ^ 
period he carries out only' extension exercises and receives heat and massage ^ ^ 

every' day' to assist the absorption and dispersal of exudates in the muscles and fascia p 
After four w eeks he gets up, starts a scheme of full exercises, and is transferre 
Rehabihtation Centre At the end of eight xveeks he has progressed to the highest^ 
grade m the Centre and begins a pen od of hardening -which aims at reproducing t le ^ 
and postural difficulties of underground naming At the end of twelve wceks^ L^lfour 
fit to start w ork, but often requires another two months on progressively hea\ v un 
work before returmng to the coal-face Some patients beat e\en this timeta e ^ 
orthodoxy w ould demand that every' fracture should be reduced and immo i I'c 
extension for at least four months (Fig 25) 

Treatment of unstable fractures~In this senes the best T 

w ere gained by applyang a “ protective ” plaster in the neutral or plix si ^ 
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associated disc or ligament injury makes some degree of residual deformity m/vitable The 
vertebral bodies are, therefore, aUowed to approximate m the plaster so that anterior fusion 
can occur In practice, spontaneous antenor fusion,with deformity gives a_better functiona 
result than surgical fusion Of ten fracture-dislocations treated on these lines, seven returned 
to full work at the coal-face, all had spontaneous antenor fusion with deformity and they 
represent the best results of any group in the present senes Npjijtien^h^ejmctm 
h^ been treated by surgical fusion has ever returned to coal-face work The advantages of 
ipontaneous^antenor fusion are that it is both stronger and more locahsed Postenor fusion is, 
Mechanically less sound because the graft is under tension instead of compression Moreover, 
ijndamaged vertebrae axe usually included in surgical fusion ^o that four instead of two 
become fixed 


The “ double clothes-peg *’ graft descnbed by Bosworth (1942) has removed some of 
the above objections, and it is now being used to supplement antenor fusi^^n, care being taken 
not to extend the spine beyond the point at which antenor fusion would be prejudiced by 
distracting the bodies It is beheved that unless there is firm antenor support any postenor 
graft mil eventually give way A recent senes of fifteen unstable fractures treated by the 
Bosworth graft is bemg followed-up and will be studied with the object of determining whether 
or not the long-term functional results are better than those gamed by spontaneous antenor 
fusion 


Treatment of dorso -lumbar fractures with paraplegia—The pnmary surgical treatment 
of traumatic paraplegia is still a matter of controversy In Great Bntam a co nserv ative 
attitude IS generally adopted, whereas in the Amencan continent open reduction and graftmg 
IS favoured by Rogers, Munro, Bottenll, Cone and others Even among those who favour 
early operation there is a difference of view regardmg the indications Some would explore 
ah nost every c ase while others, such as Penfield, would operate only on patients with 
incomplete paraplegia shelving a spinal block On the other hand, Naffziger shares the views 
1 Jefferson, Guttmann, Bohler and others, that paraplegia which is chnicaUy complete 
from the time of injury and remains so for forty-eight hours indicates that there is complete 
section of the cord or at least an irrecoverable lesion Guttma^ tojntends that in these 
circumstances, paraplegia having been accepted as a permanent msability, the spinal injury 
should be ignored and all effo^s be concentrated on the prevention of pressure sores while 
stabilisation of the spine in the displaced position is achieved Bohler points out that this 
occurs rapidly and that stability can be gained even sooner than would be the case if reduction 
and grafting had been earned out However, the premise on which these views are based is 
not universally accepted and the surgeon who discounts all possibihty of recovery within 
forty'^-eight hours of injury wthout the most incontrovertible proof accepts a heavy 
responsibility 

Many surgeons beheve that recovery may occur even after lesions which remain complete 
for several day's This imter has seen several examples of late recovery m lesions at the cauda 
equina lei el, and at least one in which the cord itself was involved, and if this possibility is 
accepted the lumen of the neural canal should be restored and the spine stabihsed in that 
position m accordance with the dictum of Rogers of Boston It is generally agreed, however, 
that any form of plaster fixation, either by means of a plaster cast or plaster bed, is certain 
to lead to pressure sores so that the maintenance of the reduced position, whether obtained 
inampulatn e methods or by open operation, is difficult In the absence of plaster fixation, 
.^duction can be maintained only by some form of graft or internal fixation which is self- 
s abihsmg the patient thereafter bemg nursed on a Stry'ker frame If the spinous processes 
and neural arches are intact, a self-lockmg letter-box graft can be used This was adopted 
rcccnth m two patients who were gnen no external support and were turned regularly fpr 
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Fig 26 

Fracture-dislocation ivith paraplegia (inset) treated by self-locking letter-box graft of 
the spinous processes No external fixation was used and the patient was turncfl 
regularly for nursing care Ten months later reduction has been maintained and 
fusion has occurred Recovery from the paraplegia, in this case was complete 



Fig 27 


Fig 28 


Traumatic spondxlolisthesis (Fig 27) treated bj open reduction and grafting (Fk - > ^ j r, 

on/y wax of reducing such cases but it must be done earh '\lanipulati%c rcauctio 
attempted because it is r) impossible b) dangc'ous 
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miTsmg cate , teductorv was maintained until fusion occurred and pressure sores were avoided 
(Fig 26) All such methods of self-locking graft depend, however, on the integrity of the 
posterior neural arches and facets In three recent cases (one seen by the courtesy of Mr 
Gordon Invin of Newcastle) there was such disruption of the neural arches that neither 
manipulative nor operative reduction could have succeeded in restojmg the lume^ of the 
spinal canal and decompression by laminectomy appeared to be justified, especially when 
there was evidence of spinal block ThT^nmaTy treatment of traumatic paraplegia is 
(ibviously a subject about which there is still much to be learned, and in the present state 
qf our knowledge any dogmatic recommendation is unjustified 

'treatment of isolated fractures of the neural arch — ^The treatment of fractured laminae 
depends upon the level of injurj^ and the stage at which the case is first seen Many of these 
fractures are overlooked because they demand a very high standard of radiography, 
especially in the lumbo-sacral region It has already been stated that above the level of the 
fourth lumbar vertebra there is no danger of forward sliding beyond minimal limits so that 
these cases can safely be treated bj. functional methods In the present senes there were six 
such cases and four were classified as complete cures If the lesion is at the fourth or fifth 
lumbar level, treatment depends upon whether or not there is spondylolisthesis If not, 
union ivill probably occur with four months’ immobilisation on a plaster bed , but if forward 
sliding has already begun, union is unlikely to occur because the conditions resemble those 
of a gap fracture Open reduction and fusion is then the best treatment The method of 
closed reduction advocated by Watson-Jones (1943) was tned twice but there was no 
improvement in the position and m one case a temporary foot-drop resulted 

In the present senes, there were eight patients with fractures of the laminae at the low 
lumbar level and of these, six had already begun to slide when first seen Progressive 
displacement was prevented in all of them by gra fting but none was able to resume strenuous 
underground work because of low back pain under stress, though all were able to do lighter 
forms of underground or surface work The best result was in one whose fracture of the 
|ininae was not displaced but failed to unite after immobihsation m a plaster bed Operation 
was then undertaken and fusion occurred in a good anatomical position From the total of 
fourteen cases at all levels, there were only five perfect results and all these were good 
anatomical results It does seem, therefore, that in this particular type of fracture a good 
anatomical result is essential Recently, a case of traumatic spondylolisthesis with considerable 
immediate displacement was seen and operated on wuthm a few days It was possible to 
secure complete reduction and this has been maintained (Figs 27 and 28) It is now considered 
that this IS the only wa}' of obtainmg reduction in these cases, but it must be done eaily 

Treatment of lateral wedge fractures — Lateral wedge fractures present a difficult problem 
m treatment Of the twentj^-one examples in the present senes two were complicated by 
permanent paraplegia and are, therefore, excluded from the results Of the remaimng 
nineteen, fiv^e were treated functional^ wnth one perfect result Tw'elve were treated by 
immobilisation in plaster, with three perfect results, all of which bad residual deformity and 
one of which showed spontaneous fusion (Fig 4) Tw^o were treated by immediate surgical 
fusion, one gamed a perfect anatomical result, but neither was able to return to coal-face 
w ork because of pain This expenence has been repeated m two other patients who have not 
\ ct been obsen^ed long enough to qualify for mclusion in the present senes Although the 
tota number of cases is small, it seems justifiable to conclude that since these are 
7rble fractures, since orthodox treat ment m plaster does not rnr rert the and 

since a go^a^tonnc^sult_sgcurgd_by ^^^ does not lead to a perfect result, functional 

rea men s lou I^the method of choice An}'^ conclusions based on such a smaU number 

o cases, low ever, must be regarded as tentative, and the final answer to this problem must 
await the result of further expenence 
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CONCLUSIONS 

Certain types of dorso-lumbar fracture are stable and the defonnity wall not increase if 
there is reasonable protection in the early stages In some of these (e g , dorsal fractures and 
lateral wedge fractures) the deformity cannot be corrected ui any case, whilst m others it 
^\ull mevitably recur if it is corrected The final anatomical result can be assessed accuratcli 
at the outset and, if this is within hmits known from expenence to be compatible mth perfect 
function, there is no case for immobihsmg damaged soft tissues m an extreme position for 
many months — a procedure which in itself is hkely to produce disabihty j 

In unstable fractures, deformity ma}^ increase beyond functionally msignificant hmits an! 
may jeopardise the cord in so doing More ngid protection is then necessary, but the ail 
should be to produce spontaneous antenor fusion m the best anatomical position compatib' 
\nth that objective, and this is hmdered rather than assisted by extreme hyperextension 
mamtained for long penods Sometimes it may be necessary to reinforce antenor b}' postenoi 
fusion, but it IS doubtful whether postenor fusion alone wdl ever stabihse a spme that lackc 
antenor support 


SUMMARY 

1 A senes of 166 fractures and fracture-dislocations of the dorso-lumbar spine has been 
reviewed 

2 A new method of classif}ung these injunes is suggested 

3 A tj^e of fracture with lateral wedging, prenously unidentified, which has certain 
distinctive chnical and anatomical features is descnbed 

4 The factors responsible for redisplacement are discussed and it is considered that in mO't 
cases this is predictable from the outset 

5 At the present time orthodox treatment is based on the assumption that a perfecf 

anatomical result is indispensable to a perfect functional result Analysis of the results in 
the senes now reported shows that there are no grounds for this assumption ) 

6 Treatment is discussed in the hght of the foregoing conclusions This is based on 
division of cases into stable and unstable t}'pes, the recognition of which is of crucisi 
importance 
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ATLANTO-AXIAL FRACTURE-DISLOCATION 

Kurt Colsen, Johannesburg, South Aerica 

Fiom ihe Deparfmeni of Surgery of the University Witwatersrand. Johannesburg 

I A young adult Indian male had complained for two years of fleetmg pain in many ]oints 
irith more or less continuous pam m the cervical region but no limitation of movement He 
had been treated for “ rheumatism ” by several doctors In January 194:7 manipulation o 
the neck was advised and earned out at another hospital under sodium pentothal anaesthesia 
On recovenng from the anaesthetic the patient complained of excruciating pain in the niidlme 
of the neck beneath the occiput, which was qmte different from the pain he had suffered 
before the manipulation The head was fixed in a position of flexion with rotation to the left 
and there was a tinghng sensation over the ulnar aspects of the forearms and hands, the 
medial aspects of the thighs, and the abdomen He was kept in bed Five days later he left 
the hospital, consulted this writer, and was admitted to the Department of Surgery of the 
University Witwatersrand, Johannesburg 

It was observed that he walked cautiously and deliberately The head was held in acute 
flexion with slight rotation to the left There was spasm of the cervical muscles, especially 
the paravertebral group, and movement was very limited and painful Neurological 
examination revealed no objective signs though he complained of paraesthesia in both forearms 
and hands Radiographs showed forward dislocation of the atlas on the axis with a fracture 
of the odontoid process The atlas was tilted 60 degrees, the postenor ramus lay on the 
antero-supenor surface of the body of the axis and there was lateral displacement to the 
full width of the atlas The odontoid process of the axis was fractured at its base and displaced 
forwards and downwards with the atlas (Figs 1, 4, 5) 

The displacement was reduced on January 27, 1947, under intratracheal anaesthesia 
A skull calliper was applied, the patient being placed on the operating table m such a way 
tiiat the neck was supported on a wooden board, six inches wide, projecting from the end of 
the table The cervical spine W'as extended and a Bohler screw-traction apparatus (of the 
tjpe designed for fractures of the lower limb) so placed that the patient's shoulders rested 
against the upnght bars of the frame, the cord from the calliper being attached to the hook 
of the wang screw (Fig 6) The dislocation was reduced very gradually by tightening the 
w'lnged screw and manipulatmg the frame in the desired position of traction This manoeuvre 
lasted one and a half hours, during which time four radiographs were taken to check progress 
of the reduction (Fig 2) ttflien a satisfactory position had been secured a plaster jacket was 
applied The skull calliper was left in position and weight-traction was contmued for four 
w'eeks Subsequently the calliper was removed and a new plaster applied At this time there 
w ere no neurological s5TOptoms and the patient was able to walk wnthout discomfort 

Because of the notorious mstabihty of this type of dislocation, cervico-occipital fusion 
w as performed sixteen w'eeks later A wmdow was cut in the back of the plaster, and the base 
of the occiput and upper four cervical vertebrae were exposed through a midlme incision 
A gutter was made in the occipital bone by remomng a stnp of the exTemal table, and the 
spinous processes of the second, third and fourth cervical vertebrae were split to receive a 
bone graft cut from the ihac crest The graft was held in position by sutures of tantalum wire 
Three months later, radiographs show'ed that although there had been some recurrence 
of foniard tilting of the atlas the position w'as acceptable and there was satisfactory 
consolidation of the graft The plaster w'as discarded and a wool coUar of Schanz type was 
worn for a further six weeks At this time the head could be moved through about half the 
normal range and there w as no pain on mo\ ement Eighteen months later the patient reported 
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Fig 1 

Fracture-dislocation of the atlanto-avial joint occurring after manipulation for 
rheumatism ” of the neck The odontoid process is fractured and displaced fon\ards 
with the atlas (see also Figs 4-5) 
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”;;c " 

the third ceiAical vertebra 

discussion 

Tl,a rlaasical account of " rotatorj' dislocations of the atlas " by ComeMlM’) 

irr— 

{quoted by Mixter and Osgood 1910) reported the case of a young woman vho sustame 




Fig 5 

Tracings of the original 
displacement of the atlas 
and odontoid process 



Fir 6 

Reduction by screiv -traction rvas secured bj"- means of the 
Bohler lirab-traction frame 


complete dislocation of the atlas, ivith fracture of the odontoid due to a sudden movement 
of the head while semng ^^hlson (1907) described a case of atlanto-axial injury in which it 
n as believed that the displacement was caused by an osteopath who manipulated the patient’s 
neck in the erect position 

Atlanto-axial dislocation may cause cervical cord injury and death, either immediately 
or after a delay of hours, days, months or even years Broca (1863) reported a case proved at 
autopsi , the patient was an old man who died of urinary disorder and during life had earned 
lus head obliquel}'^ Bernstein (1903) reported a fracture-dislocation between the atlas and 
axis m uhich emdence of cord damage was dela 5 ied until the seventy-first day Paralysis 
began m the right upper and nght lower limb and spread slou ly to involve the limbs of the 
left side and the bladder, rectum and diaphragm, the patient died after one hundred and one 
d^f'' -Vt autopsv there was evidence of unilateral forward displacement of the atlas with 
illus formation at the site of the fractured base of the odontoid process, compressing the 
cord Costes (ISoo) described a similar case The patient was progressmg well until the ninth 
week when paralisis began, death occured in the eleventh w^eek Gibson (1885) reported a 
patient with dislocation between the atlas and axis w'lth fracture of the odontoid process 
and clinical features similar to those of the case reported in this paper The head w’as set 
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forward with the chin resting ngidly on the sternum, and there was a prominence at the back 
of the neck below the occiput There were no abnormal neurological signs The dislocation 
was reduced b}^ steady traction One week later, agamst advice, the patient sat up and 
immediately fell back dead Autopsy showed separation between the axis and atlas mth the 
cord tightlj^ stretched and pulled against the antenor wall of the canal The odontoid procc'^ 
was broken off at its base and displaced forwards with the atlas Another case was descnbed 
by EUiot and Sachs in 1912, their patient died from paralysis after thirty-two years, "a 
long earthly existence ivith a broken neck ” Watson-Jones (1943) considered that dislocatiJ’ 
alone ivas more senous than fracture-dislocation, “ because if the odontoid process is iiita 
the spmal cord is in danger of being crushed agamst it ” ' 

From these references it is eindent that atlanto-axial fracture-dislocation is ud 
necessarily fatal and ma}^ even occur wnthout cord-symptoms Nevertheless, in view' of the 
extreme degree of displacement m the case here reported it seems almost miraculous that 
the patient suffered only minimal and temporary cord-symptoms and that apart from some 
limitation of movement in the upper cemcal spme he is nmv entirely free from disability 
Treatment — Reduction of the displacement may be secured slowdy by continuous weight 
traction with a skull caUiper, or b}^ a one-stage manoeuvre The latter method w'asprefeued 
m this case Immobilisation ma}^ be maintained by plaster but there is danger of recurrence 
of the deformity Cone and Turner (1937) descnbed both immediate and late re-displacenienb, 
causing delayed nen'^e-root or spmal-cord symptoms Re-displacement and death have been 
reported after prolonged immobihsation m plaster either suddenly, as for example when tl’ 
patient sneezed, or gradually by increasmg recurrence of deformit}'- 

This instability of the reduction of fracture-dislocations can be overcome by cemco- 
occipital fusion Several successful cases have been descnbed (Cene and Turner 193 1 ) k 
the case now reported a graft from the iliac crest ivas used and the difficulty of mamtainmi 
contact of the graft with the occiput was overcome b}' the use of wire sutures of tantalum ware 


SUMMARY 

1 A case of fracture-dislocation of the atlas on the axis is presented in which the neck h ^ 
been rnampulated under anaesthesia for “ rheumatism ” 

2 Despite marked displacement there were no important neurological comphcations 

3 One-stage reduction by traction was earned out ver}^ slowly and ivith radiograp ^ 

control It is believed that this is less distressing to the patient, and safer, than gia 
reduction by prolonged traction , 

4 Because of the instabihty of the atlanto-axial joint after reduction surgical fusion o 

upper cenneal spme to the occipital bone is adnsable 

5 In the case now reported recoverj'’ was complete ^ ^ 

The author vishes to express his grateful appreciation to Mr P Keen and Mr R J Fleming fo 
in treating this patient and to Miss P Bilborough for the photographs 
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SURGICAL ASPECTS OF THE TREATMENT OF 
TRAUMATIC PARAPLEGIA 

LuD^^^G Guttmann, Oxford, England 

From the Spinal Injuries Centie Ministry of Pensions’ Hospital, 

Stoke Mandeville. Aylesbury, Buckinghamshii e 

In the treatment of vertebral m]unes wth spmal cord involvement the views expressed 
A recent years by surgeons, some of whom advocate exploratory laminectomy whereas 
"•^hers favour conservative treatment, are no less controversial than they were in the time 
oi Astlev Cooper and Charles Bell, one hundred and twenty-five years ago Even among 
those who advocate surgical intervention the best time for laminectomy is still a 
matter of some disagreement, and this apphes both to early and late operations 

In assessing the indications for surgical mtervention it is essential first to make a dear 
distinction between traumatic paraplegia due to closed spinal injunes and paraplegia due to 
compound spmal mjunes such as stab wounds and, particularly, gunshot and shell wounds 
Moreover, the term *' early treatment ” must be defined more clearly than has been done in 
the past It has been interpreted differently by various authors Some, when they refer to 
“ early lanunectomy,” mean exploration withm forty-eight hours of injury, whereas others 
believe that operation after one to two weeks is still “ early ’’ A distmction should be made 
between surgical mtervention at the most acute stage, uathin the first three days, and operation 
durmg the next two to three weeks Surgical intervention within the first three days may 
be termed “ immediate operative treatment ” as opposed to “ early operative treatment ” 
when the most acute stage has passed 

IMMEDIATE OPERATIVE TREATMENT 

Open spinal injuries — In open or compound spmal mjunes, regardless as to whether or 
not they have caused complete or mcomplete transverse spinal syndromes, immediate 
native treatment is indicated as soon as general shock has been overcome, provided only 
that there is no associated injury to the lungs or other internal organs It should usually 
consist only of debndement Haematomata and foreign bodies such as bullets, pieces of cloth 
and bone splmters should be removed whenever possible The removal of such foreign bodies 
IS indeed vital if there is leakage of cerebrospinal fluid Dural tears should be closed and 
penicillin and streptomycm apphed locally If the dura is found to be mtact it should not be 
opened unless there is absolutely clear evidence of a locahsed subdural haematoma if there 
IS such a haematoma and if, as m the case of cauda equina lesions, it mvolves the anterior 
and posterior roots, these should be disentangled Such procedure was adopted during the 
recent war by most British and American neurosurgeons and, as a rule, it proved satisfactory 
Closed spinal injuries with complete paraplegia — In closed spmal injuries due to 
fractures or fracture-dislocations this WTiter is in complete agreement wnth those who advocate 
conservatn'e treatment and are strongly opposed to laminectomy as an immediate measure 
This apphes to injuries wnth complete transverse spmal syndromes at any level, mcludmg 
cauda equma lesions It maj^ be emphasised that at this stage the Queckenstedt test is of no 
diagnostic lalue m differentiating subarachnoid block caused by oedema of the injured 
spmal cord or pressure from the dislocated bone Moreover, in complete transverse lesions 
111 which flaccid paraplegia remains unchanged for forty-eight hours there has usually proved 
^ tojic either complete crushing and destruction of the cord or at least most severe damage 
!ich IS irreparable 

Importance of instituting rchabthtation immediately— are the cases in W'hich all efforts 
should be concentrated on rehabilitation from the verj^ begmmng The mam points which 
liaN e to be considered et en m the immediate and earlj stages are the prevention of pressure 
sores, the control of unnan infections, the prerention of contractures of paralysed limbs 
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due to faulty position, such as keeping the legs constantly adducted, the hips and knee' 
flexed, and the feet and toes in plantar flexion, and the development of the muscles of th 
trunk and upper limbs on which the patient will have to rely Everything should be done 
in these early stages to encourage deve lopment of readjustment forces m mind and bod\ to 
compensate for loss of function m the paralysed'pnHs'dTthe' body by increasing the action 
of the normal parts Details of the management of patients nnth traumatic paraplegia baie 
been pubhshed elsewhere (Sandifer and Guttmann 1944, Guttmann 1945, 1946, 1947 and 194'\' 
Dangers of plaster casts and plaster beds — The apphcation of plaster casts is contra-indicate 
because it leads almost mvanably to the development of deep pressure sores This does ni 
mean that the spine should be ignored completely, as was advocated by Magnus in German 
From the point of view of rehabihtation it is advisable to bang a badly displaced spine wt 
the best possible position but this can usually be maintained by piUows or blankets mthout 
the apphcation of plaster Plaster beds should be allowed only for transport and be discarded 
at the earhest possible date At the beginning of the recent war, plaster beds were recommended 
for the prevention and healing of pressure sores m patients ^vlth traumatic paraplegia, the 
idea being that pressure was then distnbuted more evenly This concept did not proi’e to 
be correct , the volume of the paralysed parts does not remain constant because there are 
changes m the degree of vasodilatation from interruption of the spmal vasomotor centres In 
fact, m those patients with paraplegia who lay in plaster beds for months — even when these bed' 
had been constructed b}^ experts — not onl 5 ^ did this method of nursmg prove to be no bettenn 
the prevention and treatment of pressure sores but it actually promoted the development o! 
sor^s of the most fnghtful type In addition, this tjrpe of fixation may cause profound 
contracture of joints, distortion of the pelvis, and atroph}^ of the back muscles in normal 
parts of the body which are so vital for physical readjustment and particularly for the later 
maintenance of the upnght position Moreover, stagnation in the renal system caused b' 
prolonged recumbency and immobilisation ma}^ have devastating effects on the bladder 
and kidneys It has often taken months and even 3 ''ears of hard work to remedy, or|t 
least to dimmish, the damage caused by this form of fixation The conclusion dravm by tt 
author from his ovm expenence durmg and after the recent war is that the use of plasty 
_beds , except for the pu rpose of t ransport, i s contrary t o the fun damentals of the rehabilitation 
of patient s yuth traumaticjparaplegia _ , 

Closed spinal injuries with incomplete paraplegia — In closed spinal injunes m 
incomplete cord or cauda equina lesions this water also favours conservative treatment i 
the penod immediately after injury, as a rule, operative intervention can he ^ 
safely There are, however, extremely rare instances of rapidly increasing epidural haema 
m which operative mtervention is mdicated at this early stage An excellent res 
obtained was desenbed by McLean (1935) in a case of a fracture-dislocation of the e 
dorsal vertebra Twelve hours after injury the sixteen-year-old patient showed on y 
tenderness in the eleventh and twelfth dermatomes with analgesia m the distnbu lon^ 
first and second lumbar nerves Sensibihty in the saddle area was normal, as were 
limb tendon reflexes The symptoms gradually increased and thirty hours after 
there was almost complete paraplegia wth absent reflexes and sensory loss w m 
marked m the lumbar regions than in the sacral regions At operation, fo ^ 
after injury, dislocation of the vertebra was confirmed and partly coaecte , 
haematoma that was compressmg the cord was evacuated A postenor p 
moulded to the patient before he was moved from the table The chnica signs 
a period of rune weeks At the thirty-eighth rveek there was a residua , mco 

Sequard syndr EARLY OPERATIVE TREATMENT ^ gunshot 

Open spinal injuries— In compound spinal mjunes, particularly those fgrei^ 

shell wounds, the mam purpose of early operative intervention is 
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bodies especiaUy when there is leakage of cerebrospinal fluid with X-ray evidence of a foreign 
body MTthm or in the neighbourhood of the spinal canal, and bacteriological evidence of 
infection of the cerebrospinal fluid In such a case, removal of the foreign body is vital A 
soldier was admitted to this Spinal Centre from the battle-front in Germany on December 11, 
1944 fourteen days after being hit in the back by fragments of an 88 mm shell which burst 
near him He had a complete transverse lesion at Th 1 1, with flaccid paraplegia There was a 
vound measuring 4 centimetres by 2 centimetres to the left side of the tenth thoracic vertebra 
Ivhich was discharging cerebrospinal fluid Bacteriological examination showed infection with 
llostndia Welchii, B haemolytic streptococcus and B cohf orm baciUi Radiographs showed a 
iWge metallic foreign body in the region of the spinal canal at the level of Th 11 which was 
fractured On December 16, 1 removed a metaUic foreign body measuring 4 centimetres by 
1 5 centimetres No att empt was made to close the dura Post-operative treatment consisted 
of daily dressings with local penicillin The wound healed gradually, and the patient, although 
still paral 5 sed, is now very fit and is gainfully employed as a commercial artist 
Closed spinal injuries — In closed spinal injuries the indications for laminectomy dunng 
the early stages are 

1) Incomplet e lesions showing progression of the neurological signs In the rvnter’s opimon, 
the presence of bone protrudmg into the spinal canal alone is no indication for surgical 
intervention in the early stages 

2) Permanent manometnc block without evidence of fracture or fracture-dislocation of the 
spine In such cases, which are very rare, laminectomy is justified m the early stages 
irrespective of whether the transverse spinal syndrome is complete or incomplete 

3) Severe and constant irritation of spinal roots caused by displacement of bone fragments 
or prolapse of intravertebral discs This, however, is very rare m the early stages 
Elsberg (1940), for instance, in twenty years saw only one case of incomplete spinal lesion 
ivith root pain sufficiently severe to indicate early surgical interference In my own senes 
of 370 patients with traumatic paraplegia treated dunng and after the recent war at Stoke 
' l^andeinlle I have seen not a single cas e, m which such surgical intervention was justified 

LATE OPERATIVE TREATMENT 

Laminectomy in the late stages of traumatic paraplegia has been earned out to serve 
three main purposes a) restoration of neural function, b) treatment of intractable pain, 
c) treatment of violent flexor or extensor spasms 

Restoration of neural function — As a general rule “ late laminectomy ” does not serve 
anjf useful therapeutic purpose in complete transverse lesions at any level On the contrary, 
by w'eakening the stabilitjr of the spine and particularly the strength of those muscle groups 
of the back which are so essential for the upnght position, it only delays the rehabilitation 
of the paraplegic patient to a useful social and industnal wheel-chair life Moreover, the 
post-operatn e shock has a most harmful effect dunng the first few days on the penpheral 
\asomotor control m the paralj'sed parts, thus causing lowered tissue resistance to 
pressure and greatly increasing the danger of pressure sores This conception is at vanance 
with the opinion, generallj^ held, that exploratory laminectomy is harmless 

No single patient admitted to the Spinal Injunes Centre at Stoke MandeviUe with a 
complete trans\ erse lesion, due either to closed or open spinal injury, had gained any recovery 
of neural function of the damaged spmal cord by exploratory laminectomy performed before 
admission T B Dick (1949) compiled statistics relating to tw^enty-seven patients subjected 
^ ammectom\ more than seven days after injurj^ at the Spinal Injuries Centre, \thnwick 
Iwentx-two had complete lesions before operation and, although only two proved to be 
anatomicalh complete, no patient showed emdence of later recoverj^ Five operations w^ere 
perfonned on patients with incomplete lesions three showed doubtful improvement wffiich 
probabh . as the author states, was not attnbutable to the operation Our obsen ations are 
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in accord with those of McCravey (1945) and Cutler (1945), and it may be noted that m 
December 1944 the Amencan Surgeon-General directed that late_laminectomies m this't\-p 
^jnnaLinjuryLshould no longer be earn ed out because it t},. 

attempt to restore neural function 

Furthermore, late laminectomy should not be earned out indiscriminately in mcompleti 
transverse lesions This wnter is opposed to the recent recommendation that exploration i 
mdicated even in the presence of neurological improvement if there is radiographic endenc( 
of laminal damage /(Haynes 1946) There is no hurry whatsoever, and it is nearly always sat' 
to wait at least until the progress of recovery has ceased 

On the other hand, there is general agreement that laminectomy is mdicated inincompletj 
transverse spinal syndromes when there is evidence of mcreasmg neurological signs Th 
underlymg cause of such chmeal progression may be callus^ formation, or locaIi|ed chronic 
pachymeningitis or leptomeningitis (arachnoiditis chromca progressiva cystica adhesna) 
Riddoch (1927) and other authors have described cases of post-traumatic ^hronic meningitis 
in which the post-operative results were satisfactory Foerster (1929), though mentioning 
the satisfactory result of operation in several of his oivn patients, emphasised that in most 
patients with chronic post -traumatic arachnoiditis improvement in the spinal s}Tnptonb 
after operation was not ver}/ impressive , and he assumed that post-traumatic thro mbosis of 
the spinal _cord vessels was often responsible for irreyersible_lesions-of-the-cord There are 
also selected cases of osteomyelitis with local pachymeningitis in which exploration may be 
indicated In one of my own cases m this series, in a naval officer, there was an incomplete 
lesion at the mid-thoracic region and, at operation, a track was found running down to the 
vertebra associated with localised pachymeningitis and very marked increase of fibroui 
tissue which was removed from the dura The result of the operation was satisfactory m 
so far as there was relief from pam, and arrest of the increasing motor weakness, although 
the effect on the spasticity was insignificant 

Treatment of intractable pain — Pam is most frequent m cauda equina and distal thoracc 
cord mjuries and is mainly of the causalg m type It also occurred m patients in thisseno 
with complete or mcomplete cervical lesions, who were admitted with senous contractures 
the elbow and shoulder joints The pam may be general or it may be referred to definite 
parts of the limbs or trunk It is often agomsmg and the life of the patient becomes almo 
unbearable The treatment usually given to patients wath such pam before admission 
this Centre had often included long continued injections of morphme and other narcotics 


and, sometimes, sympathectomy or cordotomy 

The approach of this ivriter to the problem of pain in paraplegia, based on dissatis ac 
with his own previous operative results with postenor rhizotomy and cordotomy, has 
quite different from the beginning The essential pnnciple of treatment is to mobi 
develop to the highest possible level, readjustment forces in the mind and body of t 
m order to master the vanous symptoms of his disabihty, including pam This 
by appropriatej3s vxholog .ic.al measures, healing and prevention of septic conditions,^ "^therap' 
of anaemia caused by sepsis, frequent passive movements and all forms of active p } s 
mcluding recreations and, above aU, pre-yocational trainmg which has proved the 
form of occupational therapy by which to counteract frustration The of 

and other heavy narcotics which obviously impedes the mobilisation and 
these adjustment forces was reduced to a minimum, and m due course was a nios 
abandoned Some years ago GowUand (1934), -when xvntmg of the ° sed ,n th 

patients, stated “ I suppose that there is more morphia, atropine and ” F 

Home which I look after than in any other place of the same size in e 
continued “ One of the snags is that some of these poor feUows ^ contrast b’ 

whose pam has been relieved by morphia, are apt to become addicts , it can k i 

this approach, which still prevails m many centres for the treatment p 

and JOl^T 
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Stated that the Spinal Centre at Stoke Mandeville Hospital is one of the medical institutions 
where the least amount of morphia and other heavy narcotics is used for the treatment of 
painful conditions In some cases pain has not been entirely eliminated, but this has m 
no wav prevented successful rehabihtation ]&ep^e.d.parayei±ebral_ui,]ectiOBS.of novocain 
have sometimes been employed and in two patients, where pain was associated with severe 
abdommal spasm, intrathecd in]ections_of_a-lco.hol were successful It may be concluded 
that radical surgical procedures such as sympathectomy, posterior rhizotomy, cordotomy, 
land postenor column tractotomy have very limited application in the treatment of pain in 
Vaumatic paraplegia Surpnsmg as it may seem, the apparently mtractable pain is best 
telieved by general rehabilitation and retrammg of the patient 

Treatment of violent flexor or extensor spasms— In the past, severe flexor or extensor 
spasms were considered to be one of the most devastating complications of spinal cord injury, 
preventing rehabilitation and making the life of the patient intolerable Dunng the last five 
years much research has been undertaken by which to distinguish the vanous causes under- 
lying the mechamsm of this spasm, and great progress has been made m treatment It can 
now be concluded that if adequate care and appropnate preventative measures are instituted 
at an eat ly date after mjury, exaggerated reflex activity of the paralysed limbs never becomes 
so severe that ambulation and rehabilitation is prevented The spasticity can be kept in 
check either by conservative methods or by simple operations such as lengthening of the 
tendo Achillis and neurectomy of the obturator nerves Obturatoy neurectomy has proved 
to be an excellent method of restonng the sexual activities of the paraplegic patient by 
eliminating adductor spasm which is the main obstacle to mtercourse In patients who were 
admitted at later dates after injury, vith profound reflex spasm of the paralysed limbs and 
resulting contractures, and whose previous treatment had consisted mainly of the administra- 
tion of morphine and other narcotics, intrathecal in jection of alrn bpl as descnbed by the 
ivnter in 1^46, and confirmed recently by Freeman and Heimberger (1948), Shelden and 
Bors (1948) and Gmgras (1948), has proved very successful indeed in transforming spastic 
;:A,.-->balysis into a flaccid type which, from the point of view of rehabihtation, is so much 
ihore manageable This method has superseded radicaL-operations, such as postenor 
rhizotomy (Foerster 1929) and antenor rhizotomy (Munro 1945), which necessitate general 
anaesthesia, laminectomy, and all the other discomforts and dangers which inevitably are 
associated unth major operations 
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HINDOUARTER AMPUTATION 

H A Brittain, Norwich, England 


Gordon-Ta37lor descnbed intennnoxnmo-abdonunal or hmdquarter amputation as “one 
of the most colossal mutilations practised on the human frame ” In 1934, in collaboration 
unth ^Vlles, he reviewed aU cases reported m the hterature and showed that the mortalit 
rate had beenffl per cent In 1939, he reported eleven personal cases Since that time th 
operation has been practised iwth mcreasmg success The first reports in Amencan literatur 
were m 1942 (Leighton) and 1943 (King and Steelquist) More recently twelve hindquarte 
amputations were reported by Beck and Bickel (1948) but cunously ivithout any reference a 
all to the pioneer work of Gordon-Taylor whose personal senes now totals thirty-three cases 
The operation is one of great magnitude and should be undertaken only after carefu 
deliberation There are still many surgeons who doubt whether it is ever justified, then 

doubts being based not only on the slendei 
chances of surwval of patients whose hind 
quarters are amputated for mahgnant diseabc 
but also on the assumption that existence 
after such amputation must of necessit) be 
miserable It is the purpose of this paper, in 
recording five cases, to show that greater 
optimism may be justified and that the jojj 
of life can still be indulged m despite tb 
mutilation It has ex’’en been possible to fit these 
patients vath artificial hmbs and teach them to 
walk without crutches So far as is hnown 
this has not been recorded before ^ 

CUXSE REPORTS 



Fig 1 

Case 1 XX L Ossifx mg chondroma of the 
ilium potentiallj' mahgnant, reaching from the 
lOMCr pole of the left kidne} to the left hip 
joint It ^^as mcreasmg steadily m size and, 
after a period of obseraation hmdquarter 
amputation w as clearly ine\ itable 


Case 1 XX’’ L , aged 42 years— First attended r 
I93S yith one 3 ears histor}' of spelling m the e( 
iliac region e\tending to the hip joint and the om 
steadilj increasing m size Radiographs 
ossifj'ing chondroma of the ihum (Fig 1) 
supported the diagnosis of non malignant 0 
chondroma Xftcr one year the 
doubtedlv larger and yas reaching up 
pole of the left kidney In 1940 the patien 
weight and did not look well There 
evidence of secondaries m the chest or e 


eviaence — „apiraDii3 

After consultation with Sir Harry Pla , a 

tion of biopsy specimens .. 

agreed that hmdquarter amputation was justified This was done m June ^ veil and has 

complicated b}' a urmarj^ fistula which healed six months later He is now ^ jgr the fit®" 

complaints He uses crutches and has adapted his life accordingly, and is unwilling 0 c 
of an artificial limb o/apa'®^”' 

Case 2 F G , aged 26 years — First seen October 1945 w^hen she gave a six sho''c4 a 

lump on the lateral aspect of the right thigh increasing rapidl}’’ m size Clinica ® it ira^ a 

tumour of the right femur m the region of the greater trochanter Open biops) pj secondan 

spindle-cell sarcoma (Fig 2) Clinical and radiographic examination showe slough’^S “I 

growths Hmdquarter amputation was performed December 1945 There was (Figs n-q 

upper part of the flap and oedema of the perineum but convalescence w'as e possible to fi* 

More skin than usual had been left m the posterior flap in the hope that it mig and thre" 

artificial limb A limb was fitted six months later in 1946 The patient ® ' 
and a half j^ears after amputation is walking happily wnthout crutches (Fig ^ 1 

* Tins -papei dias submitted for publication October 16 1948 (See Ediio) s footn 

It was lead to the Boston Orthopaedic Club Januaty 1949 ctfOt'' 
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T- + in Tulv 1947 Clinical examination showed Von 

Case 3 A B , aged 42 years-Fnst atte ^ antero-lateral aspect of the 

Recklinghausen s neuro-fibromatosis omp ^ ,vith increasing speed and begun to 



Fig 2 

Case 2 F G Spindle cell sarcoma — mass of tumour cells 
exhibiting pleomorphism mam cell tj^pe spindle 
some giant and multinuchate forms on the left side 
pink-staming homogeneous mass of osteoid tissue 



show alteration in size Numerous mitotic 
figures and pleomorphism was seen in other 
sections 


/L* 



Fig 4 

Case 4 G S Plasmocytoma — sheets of 

closely packed cells some oval some polygonal 
characteristic appearance of plasma cells, 
nuclei most eccentric wath chromatin in 
darklj stainmg clumps 


^ase 4 G S , aged 34 jears — First seen JuU 18 1947, when he gaae a histoiy- of haring slipped and 
■t rained Ins hip one week earlier Radiographs showed a tumour of the upper end of the femur involving 
nc greater trochanter with fracture through the lesser trochanter which was axulsed the appearances 
suggested an osteoclastoma Inr estigation of the famiU history showed that one sister died at the age 
of twentr eight rears from carcinoma of the breast and another sister died at the age of thirtj-six years 
from carcinoma of the uterus \fter open biopsr it was reported that the tumour was a plasma-celled 
nneloma (plasmocr toma) (Fig 4) After consultation wath other pathologists and klr Osmond-Clarke, 
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Figure 6 sho\\s the ProstheMs^*^tre "ith an artiiicial hmb iMthoiit crutches 

autoScX lock" " 



1 *5l ^ >' 



«% . ; 



Fig 7 

Case 2 Radiograph after hindquarter amputation showing that no more than a small 
fragment of ihiim remains She walked w ith an artificial limb wathout crutches w eight-bearmg 

being from the costal marsrm 
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hmdquarter amputation ;^as performed on December 5, 1947 There ^vas pyrexia for some da>s but 
recover^' %vas other^Mse uneventful and the patient is still alive and well He has been fitted wi h 
prosthesis and is now walking and has discarded his crutches 


Case 5 GW, aged 25 years — History of tuberculosis of the right hip joint with intermittent activity 
of disease since the age of fiv e years Three years ago ischio-femoral arthrodesis was attempted but faded 
ownng to involvement of the graft by disease The hip was unstable and there was four inches of true 
shortening Many sinuses were discharging, two of them profusely Radiographs showed extensive 
disease of both ilium and ischium with sequestration of the ischio-femoral graft The patient’s general 
Condition was poor there was a swinging temperature from 101 to 103 degrees, weight had gone down 
^om eleven stone (154 pounds) to eight and a half stone (120 pounds), there had been many attacks of 
diarrhoea the Congo red test for amyloid disease was positive, radiographs of the chest showed an early 
active lesion in the right lung haemoglobin was 52 per cent After repeated blood transfusions the 
haemoglobin level rose to 82 per cent and under the control of streptomycin trans-iliac amputation was 
performed Four pints of blood w ere transfused during and immediately after the operation Nine months 
later the patient is alive and well 


Technique of operation — ^The operative technique descnbed by Gordon-Taylor has been 
followed faithfully except that in Case 2 the common iliac artery was tied instead of the 
external ihac artery This certainly made the operation easier but there was some sloughmg 
m the antenor part of the flap It is difficult to attnbute sloughmg of the anterior flap to 
such artenal ligation but nevertheless the possibflity of massive sloughmg after hgation of 
the common iliac artery must be recogrased The only other divergence from the technique 
originally descnbed was that the ilium was cut through m a few seconds with hammer and 
chisel instead of with a Gigli saw In the five cases here reported the operative time was 
ninety mmutes, eighty minutes, eighty-two mmutes, seventy-five mmutes and sixty-five 
minutes respectively It is mterestmg to compare these times with Gordon-Taylor’s average 
time of sixty-five nunutes and also ivith the four hours and forty mmutes recorded by King 
and Steelquist for trans-ibac amputation The importance of blood transfusion throughout 
he operation, as m all such major procedures, calls for no emphasis Case 1 illustrates the 
•'v vnger of unnary fistula It is beheved that the injury m that patient was inflicted on the 
bladder at the tune that the symphysis pubis was being divided Special care must of course 
be taken to avoid damage to the ureters 


THE FITTING OF ARTIFICIAL LIMBS TO HINDQUARTER AMPUTATIONS 

In the second case reported in this senes, more skin than usual was left m the posterior 
flap m the hope that some form of prosthesis imght be fitted At that time, in 1946, the 
Imib-fittmg surgeons at Queen Mary’s Hospital, Roehampton, thought that the fitting of an 
artificial limb was impracticable, but after consultation with Mr F H Powley of the 
Cambndge branch of Messrs Hanger & Co , Ltd , a hmb was fitted to this young widow who 
was determined to persevere despite the almost insuperable difficulties 


Iilr Powle\ writes The latest type of artificial limb that has been supplied for 

disarticulation at the hip joint was fitted m this case, there being just enough hmdquarter 

left to which a socket could be fitted wnth the necessary seating A very careful cast was 

made of the pelvic stump on which the socket was made The limb was so fitted that 

there was minimal movement as the patient propelled and rotated her pelvis m taking a 

on\ar s cp le artificial limb attached to the socket w^as of light metal and had the 

^tcs imprm ements in mechanical detail and design, including an automatic hip lock 

Ills kept the thigh ngid with the socket while the patient was walking, but by pressing 

a siiiaU button over the outer side of the hip joint she could tilt the socket forward and 

till ' On nsing to walk, the hip lock engaged automatically Success m 

lu-iknitti, determination of the patient by which she succeeded m 

unking the fullest possible use of the artificial hmb " 
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Three and a half years later this patient reports that she is well, still wearing her artificial 
limb and attending to all household duties She can walk half a mile without fatigue or pain 
(Fig 8) It may well be asked “ On what is she walking^ ” We are aware of tibial-beanng 
in below'knee amputations and of ischial-beanng in below-knee and above-knee amputations 
We recognise that it is possible to bear weight after disarticulation through the hip joint 
But where is weight borne after hmdquarter amputation? Radiographs show that in this 
particular case a small fragment of ilium remains lateral to the sacro-iliac joint but this does 
not provide a weight-beanng area (Fig 7) There can be httle doubt that most of the 
weight IS taken on the nbs and lower thorax As the patient takes weight on the artificial 
hmb she inspires reflexly, holds her breath, and, being a thoracic-breather, thus fills the 
bucket of the limb 

This determmed young woman was the first patient to my knowledge to walk nnthout 
crutches on an artificial hmb after hmdquarter amputation Others, in this small senes of 
cases, have followed her example There seems no reason why every patient who suffers 
hmdquarter amputation should not learn to walk rvithout crutches 
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PULSATING ANGIO-ENDOTHELIOMA OF THE INNOMINATF 
BONE TREATED BY HINDQUARTER AMPUTATION 

Gordon Gordon-Taylor and Philip Wiles, London, England 

Fiom the Sttigtcal Unit Middlesex Hospital London 

The mfrequenc}'- of pulsating angio-endotJielioma of bone appears to ment tk 
publication of an individual case in a short note rather than its inclusion m a list of thirty 
three personal intennnomino-abdominal (hindquarter) amputations vherem the case mighf 
more readil}^ be overlooked An appeal to the classical work of Ewing (1942) vouchsafes th* 
information that the grondh of endothehomata tends to be slow but progressive, and thus 
they are comparatively benign More particularly, by companson with the carcinomata and 
sarcomata which they may resemble histologicall}^ the course of endothehomata is relativeh 
favourable When undisturbed by the knife the growth capacity of some of these tumours 
seems to be confined uuthin certain hmits which do not apply to carcmoma and sarcoma 
It is said that endothehomata spread by local infiltration, prmcipaily along existing 
channels such as lymph vessels and spaces, while extension to neighbouring l}anph nodes, if 
it occurs at aU, is late Such infiltration accoimts for the difficulty of thorough extirpation 
and for the frequency of persistent local recurrence, each recurrence being apt to show an 
increasmg capacitj^ for groudh This fact encourages the behef that the appropnate treatment 
IS complete removal of the organ involved and not merely local extirpation of the tumour 
Endothehoma of bone tends to replace pre-existmg tissues ivith little or no increase in 
the size of the bone, but mth perforations Three tjqies of bone endothehoma Mere 
distinguished by Evmg 1) solitary, bulk}’’ telangiectatic angio-endothehoma, 2) multiple 
endothehoma of bone , 3) diffuse endothehoma of bone The sohtary angio-endothelioma of 
bone, which is the t}q)e of tumour present m the patient now reported, affects aduh 
and pnncipall}'- mx^oives the long bones It grows steadily, perforates and invades the so| 
tissues and may, as a late feature, metastasize to the lungs, it may pulsate and produce 
bruit Considerable variation m size may be obsen^ed , it is usuall}^ pamful and sometimes 
causes pathological fracture The tumour consists of masses of large cuboidal cells m cords 
or pseudoalveoli enclosing freely circulating blood 

Euung also reminds us that a somexvhat similar chnical and histological picture maj « 
given by metastatic carcmoma of renal or adrenal ongm, and that such a pnmarx'" tumour 
must always be excluded in formulating the diagnosis 

Other pulsatile osteohdic tumours may occur in bone, such as telangiectatic 
sarcoma and giant-cell tumour Telangiectatic osteogenic sarcoma usuaU}'^ affects c 
and is charactensed b}'^ exceedingly rapid growth and early pulmonarjr metastases i 
tumour of bone, when vascular and pulsatile, may cause great difficulty m 
diagnosis, its growth being slow hke the angio-endothehoma, but usually the peno 
lays down a bony capsule which gives nse to charactenstic radiographic appearances^ 

Case Report — E B , female, 42 years of age, was admitted to hospital on Apn 
■with a history that five months earher she had noticed pain in the nght hip, rather po 
which persisted for a month The pain was a dull ache, with an occasional sharper 
gradually spreading down the front of the thigh to the knee and from there to e ^ 
the shm and the toes In the lower leg it tended to be a shooting pain, ra 
kmfe It came on particularly m the mommg and was eased by rest Lying o 
side caused discomfort m the limb which prevented her from getting to s eep, 
awaken her when she was once asleep The pain made her lunp expausib 

Ott exammaitoii— There was a mass m the right ihac fossa murmu^ 

pulsation xvhich could be obhterated by compression of the aorta 
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could be heard over the tumour The tumour presented on both surfaces of the iliac part of 
the os mnommatum The diagnosis seemed to he between a tumour of the innominate bone 
and an iliac aneurism, wth the odds heavily on a bone tumour The radiograph showed 
destruction of the u mg of the ilium (Fig 1) 

There was nothing abnormal in the cardiovascular, respiratory or central nervous 
systems The appetite had been mdifferent but there was no other abnormality in the 
system The urinary system was normal and menstruation had ceased for the last 
dight months The patient was rather pale and thm, the skin, hair and nails were normal, 
tjiyroid not palpable, no superficial glands felt Pulse rate 76, regular, volume and 
tension normal blood pressure 160/85 heart sounds normal 


i 


Fig 1 

Radiograph showing destruction of the ala of the right ihum by angio- 
cndotheUomatous tumour The pjelogram shows a defect in the ureter at the 
pelvi-rectal junction on the right side 



Blood count (rchnimy 1, 1949)~-Haemoglobm 68 per cent , red blood corpuscles 3 85/i, 
CO our m e\ 0 88 , P C t 34, white blood corpuscles 3,600 (polymorphonuclears 63 per cent 
liTiiphoctdes 33 per cent . monocjdes 4 per cent) hj^ochromia , microcytosis, anisocytosis 
hri-throcide sedimentation rate 20 mm m one hour 


racccs (rchrumvS, 1949)-OccuU blood-Benzidine, faintly positive, Gnaiacum. negative 
^lydworaplts of skull, nbs. sternum and eciiehrae [February 8, 1949) — No emdence of 
ml clomatosis in the nbs, skull, sternum or spme The opacity m the pelvis was presumed 
to be a solitavN plasma cell tumour 

ir.brmry 11, lM9)_Total protein, 7 0 gms per 100 ml , albumen- 
globulin ratio, _ 3 1 , fibrinogen, 0 38 gms per 100 ml 
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Red hone manow examinatwn [February 21, 1949)— Total nucleated cell count 67 000 cm™ 
eloid/er 3 ^broid ratio 3 1 , proer 3 dhroblast 2 per cent , earfy normoblast 4 intenned.ate 
normoblast 7 , late normoblast 17 , megalokaryoc 3 de 0 2 per cent , m3reloblast 1 preimelocMc 
3 , m 3 ^eloc 3 d:e 9 , metamyelocyte 17. polymorphonuclear 33, lymphoc 3 de 6 per cent , monocMe 
1 per cent , plasma cell 0 3 per cent , no m 3 ^eloma cells seen 


luimvenous pyelography— Piehmm^xy films— The tumour m the nght ihum was considerabh 
larger than on pre\nous radiographic e\amination Both kidneys excreted the dje at iiic 
minutes The renal drainage system on the left side was normal On the nght side there was 

constant defect m the ureter at the peln-rectr 



Fig 3 

Specimen of angio-endothelioma of inno- 
minate bone shomng relation to the iliac 
vessels and displacement of the ilio-psoas 
(Fig 2) and the same specimen on section 
{Fig 3) 

Radiogiapli of chest [March 17, 1949) ■ 
opacities in the nght lower thoracic zone 


junction (Fig 1) The pehns and calyces oj 
this side tvere otherwise normal The natu/ 
of the defect was obscure and the lower 
part of the nght ureter tvas displaced medialh 
as if b 3 '^ the tumour An impression was aho 
present on the nght side of the bladder 
Retrograde pyelogram show ed the same appear 
ances as in the intravenous p 3 felograin The 
narrowong at the pehn-uretenc junction could 
be explained by extrmsic pressure, and the 
demation of the lower end of the ureter h} the 
mass There did not appear to be an} clear 
exndence of h 3 p)emephroma 

Biopsy of tnmoui of i ight ihum [March 17, 194n)- 
An incision ivas riide half an inch below the 
antenor part of the iliac crest and parallel to it 
There w'as const ’erable bleeding from ‘I* 
subcutaneous tissue and below' the deep fasch 
in the muscle the bleeding became so profuj 
that further approach from this direction wA 
impossible The ihac crest was exposed and tb 
muscle stripped off it for three-quarters of a" 
inch Tw'o pieces of bone w'ere removed for 
biops} the}' w ere macroscopicalty normal There 
was b}' this time so much bleeding from t 
bone as ivell as the other tissues that 
progress w'as not practicable Accordingly, 
bleedmg w'as controlled b}' Ox} cel gauze siw ^ 
and the wound closed, leamng two of 
inside The tumour could be felt as a 
mass beneath the muscle, but it w'as ^ 

or incised Histological examination of the biop^^ 
fragments show'ed normal bone tissue, no 
tissue being present 

-There w'as some cardiac enlargement ^ , 

The appearances mdicated old calcified tubercu ^ 


foci No secondary deposits seen 

Operation [April 20, 1949) — The usual prehmmar}' operative approach to 
amputation w'as emplo 3 'ed, w'hich also gave adequate approach to the ihac at th’ 

the extent of the tumour the w'hole innominate bone required removal, disa 

sacro-iiiac joint w'asnecessar}'- (Figs 2-3) During the operation and subsequen p 
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period SIX pints of blood were transfused The patient made an uneventful recovery from 
the hindquarter amputation and left hospital, June 9, 1949, walking well on crutches 
Histological Report {April 20, 1949)— Tumour 4 cms X3 cms X3 cms eroding the centre of 
the iliac bone The mass appeared to have a fibrous capsule, it had not invaded but had 
displaced the ihacus muscle above and the gluteus below On section, the tumour was 
composed of a firm outer nm three-quarters of an inch wide rvith a bony vascular centre 



Fig 4 


__ Microscopic section of haemangio endothelioma of the innominate bone 

there were many spicules of bone in the tumour Section showed a cellular tumour replacing 
the bone the tumour showed numerous spaces contaming blood, surrounded by several 

ayers of endothelial cells The degree of differentiation indicated a moderate degree of 
malignancy (Fig 4) ^ 

REFERENCE 
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THE PAINFUL SHOULDER 

Review of One Hundred Personal Gases with Remarks on the PathoIog\ 

R J W Withers, Belfast, Northern Ireland 

From Hie Orthopaedic and Fracture Set vice Royal Victoria Hospital, Belfast * 

In considering the well-defined group of conditions in which there is limitation - 
alteration m the range of movement of the shoulder joint, pain on attempted moiemer 
and sometimes muscle wasting, mth no radiographic evidence of abnormality, certj 
anatomical features must be recalled In the adult the capsule is fused with the overini! 
short rotator muscles, whereas m infants the capsule is separated from the deep muscles of 
the shoulder by areolar tissue, the tendons being short and the muscle fibres extending to 
xvithin a few millimetres of their humeral attachment With mcreasmg age the tendon> 
become longer and in old age the supraspmatus tendon may extend as far proximally as tli' 
suprascapular notch The degree of adhesion of the tendons to the capsule increases with age, 
and in older subjects the fusion is complete The changes are more marked in the upper 
part of the capsule so that in adult life the entire breadth of the supraspmatus tendon, and 
the upper parts of the infraspinatus and subscapulans tendons, are intimately fused infli 
the shoulder capsule 

The frequency xvith which rupture of the supraspmatus tendon is found at post-mortem 
examination ivas emphasized by Codman (1931) and Codman and Akerson (1931) Grant 
and Srmth (1948) demonstrated that degenerative changes in the capsule, especially m it' 
upper part, increased in arithmetical progression as age advanced In ninety-five dissectin'^ 
room specimens they found degenerative changes causing complete or incomplete niptuit 
of the capsule in no case of a subject aged 17 to 40 years, in 25 per cent of subjects ajt 
40 to 56 years , in 39 per cent of subjects aged 56 to 76 years, and in 50 per cent of subjer 
aged 76 to 86 years It must also be recognised that falls on the shoulder are more hki 
to cause injury to the upper part of the capsule than to its anterior or postenor aspect 
For these three reasons — fusion of the supraspmatus with the capsule, increasing degeneratiof 
of this fused part as years advance, and liability to direct injury from falls— it is evidcnl 
that most cases of “ painful shoulder ” are due to pathological changes in the upper pafif' 
the capsule . 

In this review, a senes of one hundred patients have been re-examined at in eri 
ranging from one to three years after cessation of treatment The senes includes only pa 
m whom there was no radiographic evidence of abnormality, examples of calcareous F 
m the tendons round the joint have been excluded The average age was fifty-two F 
There were fifty-two men and forty-eight women The nght shoulder was a eej^ 
fifty-seven and the left in forty-three patients There was a defimte history o 
60 per cent Three chmeal groups were differentiated 1) rupture of the supraspm 
2) supraspmatus tendmitis , 3) capsulitis of the shoulder 3 ,- 

Rupture of the supraspmatus — ^After a fall on the shoulder there 
over the shoulder and sometimes pain referred to the insertion of the deltoi 
inabihty to elevate the limb, and inability to support it in the elevated disabd" 

been so placed, but wnth a normal range of passive movement In this 
was due to loss of the power of fixation of the humeral head to the g enoi } 
the deltoid was thereby put at such a disadvantage that although it nioiem'’' 

as could be felt by the examming hand, it was unable to sustain ^ phenomer 
In cases of recent rupture this loss of fixator function may be no more t a ^ 

* Paper read at the Belfast meeting of the Brt ish Orthopaedic Association, Oc - ^ ^ ^ 
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induced by pam, because the uninjured infraspinatus, ivhich is a larpr and more importan 
tensor and depressor of the humeral head than the supraspinatus, is also thrown out of action 
If this IS accepted, it foUows that it is impossible on clmxal grounds to distinguish between 
complete and incomplete ruptures Clinical and operative experience has shown that this 


In establishing the diagnosis there is a place for arthrography Radiographs are taken 
after the injection of 6 to 8 cubic centimetres of perabrodil (35 per cent solution) either into 
th^ shoulder joint as suggested by Oliver Axen (1941) or into the subdeltoid bursa as 
Drlctised by the ivnter It can then be demonstrated m a few minutes whether or not there 
(s Communication between the bursa and the joint cavity It must be recognised, however, 
that although demonstration of a communication is strongly suggestive of complete supra- 
spinatus tendon rupture it is not absolutely conclusive because in a small percentage of 
normal joints there is communication with the bursa (Axen 1941) 

Supraspinatus tendinitis — In this senes there were twenty-seven cases of supraspinatus 
tendinitis After direct injury, or sometimes spontaneously, a. painful ar c of movement 
during mid-elevation develops, wnth weakness of the limb and often with abnormal scapulo- 
humeral rhythm but without limitation of the range of movement Symptoms had been 
present, on the average, for five months The disability is often ascnbed to impingement of an 
irntated or inflamed supraspinatus tendon against the under -surface of the acromion, but in 
.two cases in which rupture of the supraspinatus tendon had been treated by suture with 
excision of the acromion there was still the typically persistent pam of supraspinatus tendinitis 
So much bone had been excised that acromial pressure could not have been the cause The 
work of Inman, Saunders and Abbott (1944) may throw light on this problem In myographic 
studies of the shoulder joint they noted that the peak of contraction of the supraspinatus 
muscle occurred between 80 and 120 degrees elevation of the limb This muscle contracts most 
powerfully m that particular phase of elevation which, m the group under consideration, is 
assotiated with pain, and it is possible that active contraction of a supraspinatus tendon 
» ch IS imtable from inflammation or rupture may m itself be sufficient to cause pain 
jdpsuhtis — Sixty-one cases were classified as examples of capsulitis occurring spontaneously 
or after injury There was pain, limitation of scapulo-humeral movement, weakness and 
muscle wasting The term capsulitis is used because it is beheved that the essential pathology 
IS inflammation of the capsule from injury or irritating causes within the joint Neviaser 
(1945) explored ten shoulders in order to determine the underlying pathology and found that 
the capsule was thickened and adherent to the humeral head, whencthe joint was manipulated 
the capsule separated from the head of the humerus in the same way that an adhesive 
bandage may be tom from the skin, and microscopic section of the capsule showed 
inflammatory and reparative changes If this view is accepted it is clear that two stages of 
the pathological process may be recognised 1) an early stage of acute inflammation, with 
inflammatory exudation m and round the capsule and limitation of shoulder movement due 
to muscle spasm which relaxes under anaesthesia, 2) a later adhesive stage, after resolution 
of the inflammatory process, m which there are fibrous adhesions limiting movement even 
M en the muscles are relaxed bj anaesthesia This concept of the pathology is borne out 
/ c mica j , and it is my routine practice to examine everj'’ " frozen shoulder ” under anaesthesia 

m sr to test the range of movement and put each case into its proper sub-group of irritative 
or adhesive capsulitis 




TREATMENT AND RESULTS 

Rupture of the supraspinatus tendon-Of the twelve patients m this group, five were 
rea c conservatn e i and sei en b\ operation Conser vahve treatment consisted in complete rest 
of the shoulder joint in an abduction splint until the patient was able to raise the limb actively 
Ihis took an aierage penod of five ueeks When this stage was reached the sphnt was 
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discarded and gentle exercises were practised, at first in the supine position Three paticr 
regained full pamless movement m twelve weeks, in the other two patients three quarti 
of the normal range of movement was restored All returned to fuU work OperaUvi tn 'atu 
was earned out m seven patients, complete rupture of the tendon being found in eren av 
The acromion process was excised and the tendon was repaired Two patients gamed k 
recover^'- of function, two regained almost full movement but with weakness and pain 
mid-elevation, and three were not improved at all The most successful results were secun 
by simple longitudinal closure of the hiatus without attempting to suture any part of 
tendon to the tuberosity 

Supraspinatus tendinitis — Of the twenty^-seven patients m this group, thirteen gat 
full recovery without any treatment at all, or after simple rest in an abduction splint^ 
five or six weeks Operative treatment was advised m fourteen patients and earned out i 
eleven In each case the acromion process was first excised When the subdeltoid bur ’ 
was opened it was found m eight patients that there was a locabsed L-shaped or longitudinJ 
tear of the upper part of the capsule, in two there was swelling and longitudinal splitting o 
the upper surface of the supraspinatus tendon, and m one there was rupture of the articulv' 
surface of the tendon discovered only after longitudinal incision by which to explore tfi 
“ lump ” in it This group of cases illustrates the difficulty in differentiating clinically betwon 
simple tendmitis and actual rupture of the supraspinatus Of the nine patients 
incomplete rupture of the tendon the most successful results were gained in those in whom k 
was possible to bnng the margins together longitudinally without tension They recovered full 
painless movement within four months with no more than slight residual weakness whentedid 
agamst resistance All patients m whom there was a more complete rupture, and an attempt uas 
made to suture the tendon to the tuberosity, made an incomplete recovery or no recover}' at all 
Capsulitis — There were sixty-one patients with capsulitis AH were examined undr 
anaesthesia so that they could be differentiated into the sub-groups of irntative and adhei'f 


capsulitis 1 

Irntative capsulitis — Twenty patients belonged to this group and were first seen aftey 
average penod of seven weeks from the onset of symptoms Pam was severe and alnj 
constant, and it was worse in bed Movement was entirely scapulo-thoracic and eleva 
was to 70 degrees only Under anaesthesia full movement at the scapulo-humeral joint 
possible Treatment was primarily by rest in an abduction splint or sling, no evidence em 
found that the splint had any advantage over the sling Indeed several patients treats 
a sphnt had to discard it because the pain was increased Gentle exercises were encouraj^^ 
at an early stage, the exercises first being practised with the patient supine, thejj^^^ 
encouraged by heat m its vanous forms On the average, full function wth a norma ra^.^ 
of painless movement was restored within three and a half months, although three pa 
developed adhesive capsulitis and needed manipulations before recovery was comp e 
Adhesive capsulitis — ^There were forty-one patients in this group who first 
treatment after an average penod of eight months Pam was less severe, an i 
only after attempted movement of the shoulder which was mainly 
The range of movement was not altered under anaesthesia \\Tien movemen va ^ 
adhesions were felt and heard to tear In this group the pnmary 
manipulation under anaesthesia Since lateral rotation of the humerus g^pjci - 

abduction, this movement should be earned out first, in most cases this j,nt ‘ 

to free the shoulder After manipulation the hmb was supported m an a uc \ 

two weeks and active exercises were practised from the begmmng 'g^nianipu'^^’^ 

xvithin a penod ranging from two weeks to four months In five c^es ree^ ^ 

were necessary, m the other thirty-six cases one manipulation was su cien j^- 

of this group, crepitus was found constantly dunng passive ,s unced^ 

but the patient was usually unaware of it and the significance of sue P 

THE JOUR^AL OF BONE ^ND JOINT SI 



THE PAINFUL SHOULDER 


417 


SUMMARY 

1 In a senes of one hundred personal cases of " painful shoulder ” rupture of the musculo- 
tendinous cuff was proved by operation in eighteen cases and was presumed m eight further 
cases, namelj'’, in about one quarter of the series 

2 Of the eighteen cases treated by operation through the transacromial approach, perfect 
results were obtained only in four The other results were unsatisfactory In five, movement 
W 3 S good but there was pain or weakness of the limb In nine the condition was unaltered 

orlmade worse 

" ' Conservative treatment of traumatic lesions of the supraspmatus tendon is therefore 
advocated The advisability of rest of the shoulder 30 int in an abduction splint for five or 
siv weeks is stressed Operative exposure, through a transacromial approach, is recommended 
only when conservative measures have failed 

4 When there is rupture of the cuff there is evidence that simple longitudinal suture of the 
gap after freshening of the margins is hkely to give better results than attempts to suture 
the medial end of the rupture to the greater tuberosity Most ruptures have a longitudinal 
extension of the initial transverse tear, and direct suture of the medial edge of the gap to the 
greater tuberosity may lead to shortening of the tendon and interference ivith its function 

5 Ruptures of the supraspmatus tendon may cause no symptoms, lead to complete loss of 
function, or cause a painful arc of movement during mid-elevation The clinical state depends 
upon whether or not the condition of the ruptured tendon is causing pain, and whether the 
other short rotator muscles of the shoulder can compensate in tensor and fixator actions for 
the loss of action of the supraspmatus 

6 Capsulitis IS a convenient term by which to descnbe inflammatory lesions of the capsule 
and bursae around the shoulder joint The initial stage of imtative capsulitis may develop 
to the later stage of adhesive capsulitis Differentiation is important because treatment in 

_tlie first stage is by rest, and in the second by manipulation and exercise 
^ >The subdeltoid bursa is the " peritoneum ” of the spmatus tendons, like the pentoneum 
it ^shares the pathology of the organs it protects and is itself seldom the site of pnmary 
pathological processes 

8 The management of the “ frozen shoulder,” whether loss of movement is protective or 
adhesive, calls for time and patience but the ultimate outlook is good 
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THE PAINFUL SHOULDER 

Significance of Radiographic Changes in the Upper End of the Humerus 
Stewart H Harrison, Birsiinghaji, England * 


Radiographic changes in the upper end of the humerus at the site of attachment of th 
musculo-tendmous cuff have been descnbed by Codman (1934) and Lindblom and Palnn 
(1939) The hterature is concerned mainly, however, ivith bone changes detected aft 
complete tears of the cuff whereas the mtention of this paper is to emphasize the importan 
of the early bone changes that may occur before there is clinical evidence of rupUiri of / 
tendons These studies show clear erudence of pathological degeneration m and around k 
shoulder ]omt, inr ohung bone and soft tissue, which has an important bearmg on the diagno . 
and prognosis 

The earty stage of this degeneration can exist mthout symptoms, but injurj' to a joint 
so affected readd}’’ gives nse to the vanous t}ipes of painful shoulder The term “ degeneratiu 
lesion ” IS used (m cases m which there is no chmcal evidence of actual rupture of the 
musculo-tendmous cuff) because the radiographic changes to be demonstrated are known to 
be associated mth degeneration in the overlying tissues and there is no endence of an 
inflammator}/ process such as might be indicated by the term " tendinitis ” 

Pathology and radiographic features — The charactenstic pathological features are veil 
illustrated bj reference to an actual case (Figs 1-6) The subject ivas a male aged thirtj -n 
5 '’ears ivho died from head mjunes Relatives stated that at no time had he complained o' 
injur)'’ or of s5‘mptoms referred to the shoulder Post-mortem examination showed endencc 
of an old tear of the subscapulans muscle (Fig 1) On the deep aspect of the tendon there 
was an area, about 1x15 centimetres, which had lost its normal sheen and had a roughened 
surface (Fig 2) The tendon was bound down to the anatormcal neck by adhesions wkh 
made reflection difficult, and the underl 5 nng part of the head of the humerus shoved pittri 
and erosion of cartilage Radiographs of the specimen showed a well-defined area of ejsj 
captation (Fig 4) The affected area of bone and tendon rvas sectioned and the appearan 
of the C 3 'st is illustrated in Figure 5 The ej'st was multilocular and hned by fibrous tissue, 
and the adjacent area of bone and soft tissue had an appearance of homogeneous degeneration 
A radiograph of this section suggested that there was communication betiveen the cyst an 
the anatormcal neck at the site of attachment of the supraspmatus (Fig 6) « w 

Exammation of the left shoulder showed a similar early degenerative process a ec^Wo 
the deep surfaces of both supraspmatus and subscapulans (Fig 3) It is interesting 
that, as m the nght shoulder, the changes were more advanced m the subscapulans t ^n^^^ 
the supraspmatus, though the)' had not progressed to the stage of tendon rupture^^^^^^ ^ 
\vas adhesion formation, pitting and erosion of articular cartilage, and radiographic en 


of c)'stic captation p,, 

The association of complete tears, mcomplete tears, early degeneration, erosi^ 
cartilage and cystic captation has been demonstrated m other post-mortem , 

there can be httle doubt that a degenerative process m\oh'Tng bone and so . 
frequently found m the middle and later decades of hfe Occupational trauma is „ 

a causative factor This degenerative process is of pnmar)' importance m t e ca 


complete and mcomplete tears of the musculo-tendmous cuff Dguis 

RadiogiapJnc appeal ances — The characteristic radiographic ,1 defin'f 

7 and 8, are in marked contrast wnth those of a normal shoulder in whic and tl 

outhne of the head of the humerus and the greater tuberosity and indici' 

trabeculation of cancellous bone, are constant features (Fig 9) The c ang 

♦ Papei lead at the Annual Meeting of the Biitish Orthopaedic Association, B / ^ 

imiRNAL OF BOSE A^D JOINT SL 


418 


the journal 



THE PAINFUL 


SHOULDER — radiographic CHANGES 


419 



Fig 2 Fig 3 


Case 1 JIale, aged thirty-six years Degenerative lesions of both shoulder joints with no 
symptoms during life Specimens removed after death The right shoulder shows an old tear 
of the supraspmatus tendon near its insertion (Fig 1) The deep surface of the capsule shows 
an area of roughening on the supraspmatus tendon (Fig 2) The left shoulder shows similar 
degenerative changes affecting the deep aspect of the subscapulans and supraspmatus (Fig 3) 



Fig 5 Fig g 

„ ^^"'^'O'Taph of the dissected right shoulder shows an area of cvstic ca\itation (Fig 4) This 
-ee in macroscopic section m Figure 5 and a radiograph of the section is shown in Figure 6 
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a degenerative lesion at the attachment of the musculo-tendmous cuff are irregulanti of 
the cortical bone of the greater tuberosity, erosion of bone of the articular surface of the 
head of the humerus, loss of the normal outline of the anatomical neck, c}^stic cantation 
and areas of sclerosis 

Clinical features— Immediately after injury it is impossible to differentiate clinicalh between 
a degenerative lesion and an incomplete tear of the musculo-tendmous cuff, and it is probable 
that m many cases both exist m the same patient Shoulders that have sustained injun and 
show radiographic evidence of a degenerative lesion give nse to a characteristic clinical 
syndrome with localised pain, hmitation of abduction, pain on abduction, a painful arc of 
abduction, referred pain, nocturnal pain, abnormal scapulo-huraeral rhjdhm and wastind 
of the spinati / 



Fig 7 


Fig 8 


Fig 9 


The radiographic changes characteristic of a degenerative lesion are shovn m Figures 7 and 8 
They contrast markedly with the appearances in a normal shoulder sboi%n m Figure 9 

The painful arc of abduction has been descnbed as peculiar to supraspinatus tendinitisl 
but clinical obsen'^ation suggests that it is found in a wade range of shoulder joint 
lesions and of injuries and osteoarthritis of the acromio-clavicular joint Pam referred to the 
insertion of the deltoid, or to the elbow and wnst joint, is a common finding, and m 
patients there is no complaint of pain in the shoulder joint itself In the differential diagno i 
it is often difficult to distinguish abnormahties of the acromio-cla\acular joint but pain rom 
this joint is usually referred along the trapezius muscle to the postenor aspect of 
Nocturnal pain is a frequent symptom and is an indication that the muscles are reacting 
spasm to an imtative process Abnormal scapulo-humeral rhythm is a further indication 
spasm m the muscles guarding the shoulder joint Wasting cf the spinati is rapid in 
and IS important from the point of view of treatment Loss of power of these niusces^^^ 
only causes impairment of external rotation hut also of abduction 
external lotation has once been lost and secondary changes have taken place m e 
part of the capsule and subscapulans, it is difficult to gam full recover}'’ 

Review of clinical material — An investigation has been made cf 145 shoulder joint^^ 
excluding major fractures and dislocations All patients reported wath a 
and with varjong degrees of pain and hmitation of movement Patients arl 

sustained " contusion ” were those m whom the radiographic appearances hoxws - 

there was no clinical evidence of specific soft tissue injury, patients diagnose 
“ degenerative lesion ” were those m w'hcm there w'ere radiographic 
attachment of the musculo-tendmous cuff All age groups are included an 
is shown in Table I 
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TABLE I 

145 Cases of Shoulder Pain after Injury, 



Diagnosis 

Total 

Pam on 
abduction 

Limitation 

of 

movement 

Painful 
arc of 

mov'ement 

Localised 

pain 

Reversed 

scapulo- 

humeral 

rhythm 

NocturnTl Referred 
pam 1 pain 

' 

V 

Degenerative 

lesions 

26 

26 

22 

7 

22 

3 

3 1 8 

1 

Contusions 

96 

68 

74 

9 1 41 j 3 

6 1 5 

Supraspmatus 

tears 

4 

4 

4 


4 




Avulsion of 
bone 

4 

4 

2 


4 


0 

2 

Fractures of 
tuberosity 

3 

3 

2 

1 

3 




Calcification 

supraspmatus 

2 

1 

1 


' 




Muscle strain 

3 

3 1 2 





Osteoarthritis 
AC joint 

2 

1 

2 






Injury acromio 
clavicular joint 

2 

I 

2 




( 


Subdeltoid 

bursitis 

2 

2 

2 

2 





Incomplete tea 
1 supraspmatus 

V . .. 

1 

1 

1 1 







TABLE II 

Analysis of all Cases of Painful Shoulder after Injury 
IN Patients over Fifty years of Age 


1 

Radiographic findings 

Number of 
Cases 

Average duration 
of treatment 

Group 1 

Normal appearances 

28 

4 weeks 

Group 2 

Degenerative lesion 

26 

7 weeks 

Group 3 

Calcified deposit 

1 

3 weeks 

Group 4 

(Not radiographed) 

15 

3 weeks 


Radiographs were available m 111 cases and they showed that there was a normal 
appearance in seventjL a degenerative lesion in twenty-six, acromio-clavicular arthntis in two, 
fracture of the greater tuberosity in three, calcification of the supraspmatus m two, and 
a\ulsion of bone from the greater tuberosity in four Patients m whom the radiographic 
jrppearances were normal and ivere classified as having sustamed “ contusions ” had an 
uerage duration of hospital treatment of eighteen days, those wth degenerative lesions 
had an a\erage duration of hospital treatment of forty-nine da 3 's Four had complete tears 
of the supraspmatus, confirmed at operation Of the twentji-six patients mth degenerative 
lesion'', fourteen were women and twel\e men, and the average age w^as fift 3 i-two 3 ^ears 
Tins high age group is partR^ coincidental, because these lesions have been demonstrated 
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radiographically tn viuo, and at post-mortem, in patients as young as thirt 3 -si\ \ean 
Analysis of aU patients over the age of fifty years (Table II) indicates tJiat radio-ranluc 
evidence of degenerative changes was present in about half of them ° ' 

At follow-up reruew, six to twelve months after mjury, the significant finding nas that 
every patient nith radiographic evidence of degenerative changes reported residual disabiliti 
In contrast, apart from one patient who complamed of some creaking, no case diagnosed as 
“ simple contusion ” showed any residual sign or symptom 

Treatment — This paper is concerned pnmanly with diagnosis, but two points in treatnientj 
justify comment In the first place, m shoulders that are subject to earty degeneratn e lesions 

any movement of the limb that mitiates pain may aggrai ati 
the symptoms and prolong the disabihty To avoid tln^ 
one of three courses may be adopted namely— rest in a 
sling for six weeks nnth the hmb adducted, elevation and 
fixation by means of a head halter for si\ weeks, or 
excision of the acromion Treatment by simple rest m a 
sling IS supplemented by supervised exercises ivith the arm 
adducted, and similarly halter treatment is controlled h) 
supervised exercises in the abducted position A halter b 
certainly more effective than a shng, but it is difficult to 
persuade patients to persevere ivith this position for an 
effective penod Rest in a sling with the limb adducted 
and mtemaJly rotated encourages atrophy of the external 
rotator muscles and may lead to secondary contracture wth 
a nsk of permanent hmit ation of movement To avoid these 
difficulties a senes of cases with degenerative lesions has been t' eated by excision of the 
acromion but sufficient time has not yet elapsed to justify comment 

SecondlJ^ after repair of a complete supraspmatus tear it is important to treat tie 
patient unth the hmb in abduction The patient leaves the operating theatre ivith the an 
abducted on a Middledorfs’ tnangle The fully abducted and externally rotated position or 
the arm, necessary for fixation m a head halter, is secured by the third or fourth day (Fig 10) 
When the head halter is fitted, the patient is allowed up, the position of abduction beuig 
retained for six weeks 



Fig 10 

Head halter with vnst strap 


SUMMARY 

1 Degenerative lesions of the shoulder jomt can often be demonstrated radiographicall) 
before there is actual rupture of the musculo-tendmous cuff 

2 The charactenstic pathological, clmical and radiographic features of degenerative lesion^ 
are descnbed 

3 All injuries of the shoulder joint, however tnvial, occurring m patients over middle 83 , 
should be studied carefully by radiographic examination 

4 In mjunes of the shoulder joint the presence of a degenerative lesion prolongs 
duration of sjonptoms, and the prognosis is less satisfactory than when there 
radiographic exndence of abnormahty 
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EARLY ASSESSMENT OF SUPRASPINATUS TEARS 
Procame Infiltration as a Guide to Treatment 

J Tulloch Brown, Glasgow, Scotland * 

From the Accident and Oithopaedtc Service, Western Infiimaiy, Glasgow 

One of the difficulties m the management of tears of the musculo-tendmous cuff of the 
lioulder ]omt anses from the lack of clearly defined criteria on which to base the mdications 
or operative or consen^ative treatment early m the course of the disabihty Clinical 
issessment of the extent of the tear is often unrehable and only after the lapse of time does 
ividence of persistent disabihty lead to the confident diagnosis of an extensive tear that 
-equires suture On the other hand, over 50 per cent of patients with supraspmatus tears 
nay make a satisfactory functional recovery rvithout operation This paper is concerned 
solely ivith the presentation of a simple practical test by which an early decision may be 
made as to whether or not operative treatment is needed 

A senes of 109 cases, diagnosed chnically as supraspmatus tears, was studied with 
particular reference to the recovery of function obtained without operation and regardless 
of apparent mitial seventy The senes included all patients attending the Orthopaedic 
Clinic of the Western Infirmary, Glasgow, over a penod of three and a half years when 
conservative treatment was employed almost ivithout exception There weie seventy-eight 
men and thiity-one women, with ages varying from 29 to 72 j^ears (70 per cent being in 
the fourth to the sixth decades) Sixty were manual workers There w'as a history of 
precipitating injury or sudden muscle strain in 103 of the 109 cases 

Cftleiia Jot diagnosis — The diagnosis of supraspmatus tear was made chnically on the history 
sudden pain in the shoulder joint, often referred to the deltoid ongin and usually 
ptecipitated by a fall or sudden muscular effort, tenderness locahsed between the acromion 
process and the great tuberosity, painful arc of abduction movement, loss of voluntary 
abduction, greater range of passive than of active movement, and radiographic exclusion of 
fracture, joint lesion or calcified deposit Tears associated rvith fractures or dislocations were 
excluded Undoubtedly the diagnosis of an incomplete tear cannot be made with certamty 
on clinical grounds Cases placed in this group will often mclude nunor contusions and 
abrasions of the subacroimal bursa, contusions of the tendinous cuff and of the tuberosity, 
as well as true small tears of the tendon substance Nevertheless the cases m this chnical 
group, as noted in Table I, showed a umformly good prognosis and presented no great 
problem in earlj'^ treatment In patients with more acute and more gross symptoms there is 
less difficultjf in reaching a confident diagnosis of shoulder cuff tear, but the prognosis is more 
uncertain and it is to these more severe lesions that attention is directed 

Clinical assessment In an endeavour to correlate the initial clinical picture ivith the ultimate 
jirognosis, cases were graded arbitranlj' on the findings recorded at first examination mto 
one of three climcal groups mild, moderate and severe " Mild ” cases were judged to be 
those with a characteristically painful arc of movement and wnth tenderness but wath a full 
range of abduction, moderate ’ cases w’ere those in w^hich there was inabihty to mitiate 
abauction of the arm from the side but abihty to sustain the hmb m the abducted position 
I her it had been raised passiveh beyond 90 degrees, m “severe” cases there was both 

ina 1 it^ to initiate abduction and to sustain the hmb in abduction after it had been raised 
passn civ 

' Paper read at the Annual Veeling of the Butisli Oithopaedtc Association Belfast 1948 
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The patients ^^e^e treated conservative^ by the support of a shng and local heat 
(79 cases), rest m an abduction frame (18 cases), or repeated injection of local anaesthctk 
(12 cases) Active shoulder exercises were encouraged as soon as acute discomfort had 
settled No particular ment could be ascnbed to an}'^ one form of treatment and tht 
numbers are too few to justify detailed companson 

TABLE I 


‘^^\L■iSIS OF Functional RECovER'i in 109 Patients treated Conservativeli 


Clinical 

gradmg 

Number of 
] cases 

Full 

recovery 

Incomplete 

recover}’- 

.. 1 

reco\en ^ 

jMild 

53 

46 

(87%) 

7 

(13%) 

— 

1 Moderate 

22 

13 

(59%) 

7 

(32%) 

2 (9%) 

Ser ere 

34 

18 

(53%) 

12 

(35%) 

4 (12%) 


Results — Analj^sis of the recovery of function after conservative treatment in the three 
chnical groups is shoivn m Table I 

In the group graded chnicaUy as “ mild " the prospect of recovery with conservatne 
treatment is good — and mild cases can be segregated chnicaUy with ease The real problem 
anses m attempting to detenmne the best treatment m more severe lesions in which clinical 
assessment alone is inadequate as a guide to prognosis and treatment AH that it is pos'^ible 
to sav IS that of cases classed as " severe ” about half recover completely without operation 
ei en if, at first, it appears that all power of abduction has been lost In the earlier stage , 
pa^n and muscle spasm are such that active abduction is always inhibited The tendenci, 
trerefore, has been to admse operation only if there is not return of abduction power aftu 
a penod of conservative treatment The alternative pohey of explonng aU apparently sei ere 
lesions 3 1 the outset w ould lead to many unnecessary operations 

ASSESSMENT WITH PROCAINE INFILTRATION 

In a later senes of tiventy-seven patients, a local anaesthetic was injected into tin 
painful area of the tendon in the hope that relief of shoulder pam and spasm might permit 
more accurate assessment of supraspinatus function This investigation was confined to 
patients ivho shoived complete loss of the power of abduction Ten cubic centimetres of 1 
cent procaine was used After five minutes, the abihty to initiate and sustain abduction w'as 
reassessed In a number of patients full active abduction ivas temporanly restored and e 
w'ere recorded as showing positive procame tests AH patients, as in the first senes, 
obsen^ed throughout a penod of conservative treatment 


TABLE II 

Analisis of Functional Recovery in Twenty-seven Patients 


Tested initially with Procaine 

Procame 

test 

Total 

cases 

Full 

recovery 

Full abduction 
with residual 
painful arc 

■ 

Abduction less 
than full (to 
100 degrees) 

Xo 

abduction 
reco\en i 

Positi\ e 

16 

8 

5 

3 


Negatir e 

11 



3 

8 


Positive Procaine Test — Pam and tenderness abolished, abduction restored temper 
Negative Piocaiiie Test — Pam and tenderness abohshed abduction not res or 


Results — ^Analj'’sis of the subsequent chnical course is showm m Table II In o|nr 

with negative procame tests the shoulder cuff was explored later, aH a 
the w'hole supraspmatus segment and m some the mfraspinatus segment was 
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EARLY ASSESSMENT OF SUPRASPINATUS TEARS 

CONCLUSIONS 

The senes is small but the findings appear to justify the continued use of procaine 
infiltration as an aid to initial assessment of shoulder cuff tears A positive procaine test 
indicates a fair prospect of satisfactory spontaneous recovery even in patients who show 
chmcal evidence of an apparently severe lesion On the other hand, a negative procaine test 
is an indication that spontaneous recovery is unlikely and that operative repair is advisable 
It is suggested that the early management of supraspmatus tears should be on the lines 

Ihid doMTi in Table III 

\ TABLE III 


Extent of tear 

Treatment 

Clinically Mild 

Conservative 

Clinically severe but 

abduction temporanly re- 
stored by procaine infiltration 

Conservative m the first 
instance 

Clinically severe and 
abduction not restored even 
temporarily by procaine 

infiltration 

Early operative repair 


SUMMARY 

1 The end-results of conservative treatment of supraspmatus tears have been studied in a 
senes of 109 patients graded on a clmical basis, and in a further senes of twenty-seven patients 
assessed initially by procaine infiltration 

2 In 87 per cent of patients with mild lesions, full function was regained m an average 
pehod of five and a half weeks In more than 50 per cent of patients with apparently severe 
' sions, there was full functional recovery m eleven to thirteen weeks 

3 Clmical assessment, other than as mild ox apparently severe, is unrehable m the early 
stages 

4 Procaine infiltration of recent tears, by abolishmg pain and spasm, allows more accurate 
assessment of supraspmatus function and gives a more clear indication as to the advisability 
of consen^ative or early operative treatment If snch mfiltration of the tom segment of 
tendon fails to restore voluntary abduction power, early operative repair is indicated 

5 Six patients with negative procaine tests, in whom the shoulder cuff was subsequently 
evplored, all showed extensive tears 

The author i\ishes to thank Ulr Roland Barnes for generous help and valued cnticisni 
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SHOULDER PAIN 


With Particular Reference to the “ Frozen ” Shoulder 
F A SiMMONDs, London, England 

Ftom Si Thomas’s Hospital and The Rowley Biistow Oiihopaedtc Hospital Pyiford • 

It IS believed from investigation of patients \nth " frozen shoulder ” that the smdron 
can be correlated vith certam other t 3 'pes of shoulder pam It is charactensed bj^ a u eJl-knou 
c^ cle of events 1) there is mcreasmglj'^ severe pain m the shoulder, spreadmg doun the anl 
sometimes developmg after m]ur 3 , m a patient aged fift 5 ’^ to siNt 3 '^ 3 ^ears, 2) the pam penw 
and gleno-humeral movement decreases until onty about twenty degrees remain, 3) the pii" 
becomes less severe but stiffness persists, 4) the pam subsides and movement is slonh 
regamed The cycle may take from six months to two years It is usuaU 3 ^ behei^ed that tl 
prognosis is excellent and that there is nearly alwa 3 ^s complete recover 3 ^ (Codman FSl 
AVilson 1943, Ferguson 193S, Lippmann 1944, Moseley 1945), but this has not been mr 
expenence In a small senes of twent 5 ^-one patients who suffered from " frozen " slioulda 
more than three 3 '^ears ago onl 3 '’ six regamed normal function, nme have both weakness oi 
the ]omt and persistent pam, and six complain either of weakness or loss of movement 

It is often stated that the movements that are lost are external rotation and abduction 
but the fact is that there is approximately equal limitation of movement in all direction. 
from the position m nhich the hmb is rested If the hmb is supported by the side of tV 
tnmk in a slmg, abduction is hmited, but jf it is splinted m abduction the shoulder " freeze' 
m that position 

Pathologj' — In four patients vnth “ frozen ” shoulder, parts of the bursa, supraspinati 
tendon and biceps tendon were removed for histological exammation and for compan-ci 
vnth sirmlar specimens obtained at autopsy m subjects of the same age (Fig 1) T' 
fact that m these cases there was no mcrease m the range of movement ivhen the paticy 
V as deeph'' anaesthetised mdicated that the stiffness was not due to spasm The subacromic- 
bursa appeared thickened and oedematous and it showed increased vasculantj'’, but then 
v ere no adhesions between its Avails The tendmous cuff also showed increased A^asculanti 
and it seemed abnormaU 3 ^ thick and closety apphed to the head The cuff could be 
to a \ ascular, leather 3 ^ hood AAuth no obAnous demarcation betw-een the tendons Attemp 
moAement demonstrated that there AA’-ere tight melastic tissues all round the joint 
biceps tendon moved freel} and aa as reddened only where it was m contact Avith the supra 
spinatus (contrast Lippmann, 1943), and excision of the tendon pemutted no increase m 
range of moA-ement The jomt itself aa'us normal and there Avere no mtra-articular adhe.ioii- 
Miooscopy of the bursa and the tendon confirmed the naked-e 5 ''e findings The bursa s 
chronic inflammator3^ reaction AAith h3q)eraemia The supraspmatus tendon shoAved sinii 
inflammator 3 - changes spreadmg inAA^ards from the penphery There AA'as cat e 
degeneration and focal necrosis AAuth marked mcrease of A'asculant 3 ’’ (Fig 2) 

degenerations and inflammation of the supraspinatus tendon 
AND CAPSULE OF THE SHOULDER 

Some authors haA^e beheA^ed that the pnmar 3 '- changes m “ frozen shoulder are 
subacronual bursa but it has been shoAAm by Codman (1934) and other surgeons ^ 

made special studies of the shoulder that these changes are merely secondary , an^^^ ^ 

confirmed b 3 our obserAations Simple bursitis nearty alAA'a 3 ’-s clears up rapi 3 
and although chrome bursitis might cause persistent effusion and adhesions i is 

* Paper lead at the Annual Meeting of the British Orthopaedic Association, October 1 
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Fig 1 


Section of peripheral part of supraspmatus tendon 
in a cadaver (age 55 years) showing poor staining 
of the collagen fibres and loss of the normal wavy 
appearance The picture is that of degeneration 
ithout inflammatory reaction ( x 90) 



Fig 3 


pouer Men of section of supraspmatus 
tendon from same patient as shoim in Figure 2 
( V.400) One huge multmucleate cell surrounds 
necrotic areas of tendon some of which has 
dropped out of the section 



Fig 2 

Section of peripheral part of supraspmatus tendon 
in a male patient with ‘ frozen ’ shoulder (age 
57 years) The collagen is degenerate several blood 
vessels with lymphocjdes and histioc 3 d:es are seen , 
there is chronic inflammation (compare Fig 1) 



Fig 4 

Low power \aew of a section from a different 
part of the supraspmatus tendon in the same 
patient as show n in Figures 2 and 3 (haematovylm 
and eosin X 80) showing the extraordmarj' 
degree of i ascularitj 
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uncommon lesion and no e^^dence of it \\as found in the cases of " frozen ” shoulder tliat \\( 
explored at operation 

Biceps tendmitis and pentendinitis have sometimes been regarded as the cause ef 
“ frozen ” shoulder but the tendon did not show sigmficant changes m an}’’ of the slioiilden 
we explored and it seems clear that biceps tendmitis is not a pnmarj'^ factor The same is tni-' 
of the ]omt itself It must be assumed, therefore, that the basic cause of " frozen ” shoulder 
does not he in the joint, the biceps tendoni or the sub-acromial bursa It is the fixator tendon 
and the capsule that are pnmanty affected The w’hole tendinous cuff has an abnom J 
appearance but it is the supraspinatus tendon, which shows ewdence of a vascular react] 
around areas of degeneration, that is essentially mvolved This is supported b^ certn 
I hsen ations 1) " Frozen ” shoulder seldom occurs w’hen the supraspinatus tendon is t-^-a 
cind retracted , the tj^pical chnical picture of such a lesion is that of painless loss of function 
w th full passi\e movement (Codman 1934, Wilson 1943, Ferguson 1938) It is tb 
1 1 < omplete tear, which is charactenstically painful, that ma}’^ proceed to the “frozen” 
'boulder, whereas in the complete tear that has been sutured a longstanding painful 
houlder may develop 2) Pathological changes occur in the supraspmatus tendon far more 
commonly than in the other tendons of the cuff This is not surpnsing because the 
supraspinatus tendon is the longest, and most exposed to injury from fnction against the 
acromion process or the coraco-acromial hgament Rupture is more frequent in this than in 
other tendons and there is good endence that a tendon seldom tears unless it is degenerated 
or has impairment of its blood supply (Wilson 1943, Lindblom 1939, Cronkite F3), 
McMaster 1933) Similarly, calcified deposits, ivhich probably represent areas of necrc;! , 
occur most commonh in the supraspinatus tendon In autopsies of aged persons a high 
mtidence of degenerations and tears of the supraspinatus has been recorded (Codman F34, 
\\ 1-' n 1943, M ilson and Duff 1943, and Herman Wahren 1942) The fact that these le'^ion 
ha% c ften been st mptomless is probabty accounted for by the nature of the surrounding 
ten i I tissue which in old age ma}’’ be incapable of a vascular reaction If, then, (the 
supi ispinatus is the site of the primary lesion in " frozen ” shoulder it would be expey' 
that the fundamental fault is degenerative But the tendon is not so degenerate that 
X ascular response is impossible, or there W'ould be no pain, and that is why the syndror 
occurs at the age of fifty or sixty 5 'ears rather than later 

It IS subnutted that the “ frozen ” shoulder syndrome is caused by a chronic inflammaton 
reaction m the supraspinatus tendon due to atypical features m the processes of degeneration 
that occur constantl} in this tendon wath advancmg age (Figs 3 and 4) The sequence of eieni 
IS 1) the supraspmatus undergoes irregular and xvidespread degeneration wath focal necro^i 
2) the tendon reacts by mflammation as it xvould to a foreign body, 3) the inflammaton 
reaction is painful, spreads to the bursa, and causes inefficiency m the function of t e 
supraspinatus, 4) the painful area is constantly injured by impact against the acromion 
process and the coraco-claxacular hgament, and the hmb is therefore rested in the s i ^ 
position, 5) the capsule and cuff, because of a nearb}’’ mflammatory process coupled with 
of use, become melastic with consequent loss of movement in all directions from the s 
position If necrotic areas m the tendon are absorbed, and the tendon is revasculansc 
inflammator} reaction is no longer mvoked and a painless stiff shoulder develops which s 
regams its mox ement (Table I) 

If the shoulder returns to normal, recurrence does not occur because the suprasp 
tendon has been rex asculansed , it may indeed have a better blood supply than before ^ 
if the X ascular response has been inadequate, tendon defects, tears of 
secondar} biceps tendmitis may dex elop All stages betxx^een the xveak but painless s 


and the xxeak and painful shoulder maj be seen 

The cause of the degeneratix’’e changes is difficult to determine, but it is 
associated xxith impairment of blood suppi}'’ due to injurj^ of the tendon hy impa • = 


THE JOOR^AL OF BO^E A^D JOI 





SHOULDER PAIN — THE “ FROZEN SHOULDER 


429 


the acromion process and coraco-acrom.al ligament, especially in patients tvith cardio-vascular 
disease and at the chmactenc, irfien abnormal and irregular degeneration may be caused y 
?Men Changes m vascularity Tlie " frozen " shoulder syndrome is more frequent when 
there is coincident cardio-vascular disease and, moreover, 60 to 65 per cent 0 cases are in 
‘™men (Lippmann 1044, Codman 1934) The average age of onset is a few years younger 
in women than in men (Codman 1934) 


Table I 

Results of Degeneration and Inflammation in the Supraspinatus Tendon 



Treatment — The aims of treatment of “ frozen ” shoulder due to degenerations and 
inflammations of the supraspmatus tendon and shoulder cuff should be 1) to improve the 
blood supply , and 2) to preserve elasticity of the tissues Increase in the blood supply may be 
promoted bj^ radiant heat and diathermy, and by local mterruption of the sympathetic nerves, 
but in practice these measures appear to be of httle more than theoretical value We have 
no expenence of the hormone therap}^ that has been advocated (Walton, L H F Personal 
communication) 

Preservation of elasticity uathout inflicting further mjur)'^ is not easy Contmuous 
traction which separates the tendon from its pressure pomts may be of value Another method 
IS to abduct the shoulder mdely, restncting movement to an arc above the right angle, 
uhich i\ as adi ocated bj Codman He rested the patient m bed and gradually pulled the limb 
into mde abduction Once the great tuberosity had shpped under the acromion, patients 
Mere inmiediately more comfortable, and they began gleno-humeral movement m this highly 
abducted position The chief difficulty is economic Patients are unmllmg to undergo 
p oloiiged ho^pltal treatment unless the pam is ver}"^ intense and a cure is guaranteed As a 
nile It IS necessan to accept the compromise of out-patient treatment noth rest of the limb 
m a sling gentle pendulum exercises, and perhaps novocam injection All too frequently 
the sequel is a i ear or more of misers Manipulation, or exercises in the erect position, are 
contra-indicated m the painful phase, because thei lead to further mjurj 
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BICEPS PERITENDINITIS 

Primary biceps ptriiciidiniiis — The course of the long head of biceps through a narrow timiul 
o\er a mobile joint renders it unusuaUj' hable to inflammatory changes at its surface and 
in the pentendon (Hitchcock and Bechtol 1948) Lippmann (1943, 1944) found endence of 
biceps pentendimtis m all of thirt 3 -tMo “frozen” shoulders on which he operated He 
claimed that after fixation of the tendon in the groove there w as rapid relief It appears, 
how e\ er, from his chnical descnptions that few of these cases had the charactenstic features 
of true " frozen ” shoulder In man} of them the signs were those that w'e regaid as ti-pidd 
of bicipital tendinitis — namel} , pam m the shoulder and dowm the arm, tenderness or er tji 
bicipital groo\ e, positn e biceps tension test, and pain at the extremes of movement with /it 
without a few degrees loss of movement Our own view' is that although biceps pentendiniljs 
' ccurs as a pnmaiw lesion, causmg shoulder pain w'hich may simulate “ frozen ” shoulder, it 
nnusual for active or passu e moi ements to be hrmted by more than a few' degrees Reco\ en 
• r m this t}-pe of pamful shoulder nught be hastened by anchonng the biceps tendon but tlie 
iperation has no general apphcation to all cases of " frozen ” shoulder 
'^iLondary biceps pentendimtis — If there is a supraspinatus tear of sufficient size to impair 
'-tabilit} of the humeral head the long head of the biceps acts as a fixator of the humeral head, 
tnough no doubt rather inefficiently One of our patients w'ho had signs of a supraspinatus 
tear found that he could abduct his arm only if he first mcreased biceps tension by full 
supination At operation he had a large, recent, anterior supraspinatus tear , the biceps tendon, 
where it was exposed to mjur}' by contact w'lth the acroimon, w'as inflamed Other examples 
of biceps tendmitis associated with lesions of the supraspinatus have been encountered Thus 
It seems that, when the long head of the biceps takes over the function of a fixator of the 
humeral head the resultmg strain and fnction render it liable to secondary pentendimtis 
Treatment — Primaiy biceps pentendimtis usually recovers spontaneously if the limb is 
rested In resistant cases, when the disabihty is severe, the tendon should be sutured to its 
groewH distal to the jomt, the mtra-articular portion being excised Recurrent dislocation 
of the biceps tendon should be treated in the same way Secondaiy pei itendinitis — If second^ 
pentendimtis is due to a tom supraspmatus, and the tear is judged to be capable of lieali „ 
after suture, the supraspmatus should be sutured and the biceps tendon excised, the stump 
being anchored m the groove If the cause is an attntion defect, or a tear judged unsuitable 
for suture, the biceps tendon should be excised and its stump anchored, in these cases some 
loss of function must be expected Lippmann (1943 and 1944) recommended fixation of the 
biceps tendon m the groove lea\'mg the tendon m contmuity This shouM gi\e relief but 
not cure, because the useless mtra-articular portion of the tendon buckles on mmement am 
ma\ act as a loose bod} Excision of the mtra-articular portion of the biceps, unless done 
blmdl} with a stopper, necessitates a small incision m the cuff This cut should be made m 
the hne of puU so that sutures are unnecessar}' and there is minimal danger of producing • 
painful shoulder from mflammator}' reaction m the supraspmatus tendon 


THE PAINFUL ARC SYNDROME 

The painful arc s}Tidrome, w'hich is sometimes associated also with constant 
occasional!} due to bicipital pentendimtis or bursitis, but is usually due to local 
degeneration m an otherwise healthy supraspmatus tendon, with low' grade m am 
reaction which causes pam This local inflammation may be perpetuated by 


tendon agamst the acroimon ^'\ e have obser\'ed the late results m thirteen patient 
a\ erage age bemg thirt} -eight } ears, although as a rule the s}iidrome occurs 
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ages of forty and forty-fi\e }ears Three of five patients treated conseiv 
pam and w eakness Six of eight patients who were treated b} excision of the 
ha\e normal shoulders, the a\ erage pre-operatue disabihty penod being fi^e nc 
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the time necessary for fuU recovery after openition six months One patient has a ful 
range of movement and normal power after opendion but complains of occasional pam ^ 
the other unsatisfactory result of operation was m a patient who was greatly improved for 

nme months but then developed persistent signs of bicipital peritendinitis , , . , 

Calcification of the supraspinatus tendon-There are three climcal types of calcification 
of the supraspmatus tendon In the first, the calcified deposit is entirely s^ptoinless and 
IS discovered incidentally The second is charactensed by aching pam m the shoulder and 
atpamful arc of movement durmg abduction, there is localised inflammatory reaction 
but not enough tension to cause severe pain these deposits remain in the substance of the 
teidon and as a rule they are slowly absorbed In the third type there is very mtense pam 
due to tension caused by the acute inflammatory reaction with muscle spasm Often the 
tension is so great that rupture occurs either into the bursa or deep to it When the tension 
is released, recovery is usually complete within a few weeks Radiographs show the calcium 
deposit changing m position and shape and, aS one would expect with a severe vascular 
reaction^ the calcium disappears rapidly 


SUPRASPINATUS TEARS 


In deciding whether or not to attempt suture of a ruptured supraspmatus tendon several 
pomts need to be considered 1) The large tear, which causes instabihty of the humeral head, 
IS rare, but, imless it is repaired, permanent disabflity is almost certain 2) Retraction of 
the tom tendon increases, the longer suture is delayed 3) Suture of a grossly degenerated 
tendon is unlikely to be successful 4) Under experimental conditions rupture seldom if ever 
occurs in a tendon unless it is degenerated (Wdson 1943, Lindblom 1939, Cronkite 1935, 
McMaster 1933) In the livmg shoulder conditions are different, in so far as the supraspmatus 
tendon may be pinched between the humeral head and the acromion process at the same 
moment that the muscle is strongly contracted, so that tears may occur m young patients 
with only slightly degenerated tendons 5) Suture of a supraspinatus tear may produce ]ust 
conditions which give nse to the '' frozen " shoulder mth a post-operative course that 
"Is /painful and prolonged 6) Secondary biceps tendmitis may be coincidental with defects 
ill the supraspmatus tendon, perhaps especially when the groove m which the tendon hes is 
narrowed by suture 


The diagnosis of supraspinatus tears depends upon the fact that the supraspinatus is 
the chief fixator of the humeral head in abduction, the mfraspinatus, subscapulans and biceps 
being relatively inefficient and capable only of stabihsmg the head against weak deltoid 
contraction Provided pain has been reheved, the stabihty of fixation and power of 
abduction at the gleno-humeral joint is direct^ proportional to the amount’ of supraspmatus 
tendon stiU intact Large tears uith retraction are easy to diagnose because there is sudden 
onset of almost painless loss of function, often accompanied by a snap, with no restnction 
of passive movement but mth total loss of the power of initiating abduction More hmited 
tears are difficult to differentiate from shoulder sprains, and small tears cause no appreciable 
ueakness, pam being the dommant sjmptom The differentiation is aided by noting the 
initial rh^flhm of abduction after procaine infiltration If pam has been reheved, and the 
deltoid IS acting strongly, disturbance of the imtial rhjdhm (which normally is charactensed 
by I'erv little scapular movement dunng the first thirty degrees of abduction movement of 
the limb— and ruth no elevation of the shoulder) indicates mstabilit}^ of the humeral head 
and a supraspmatus tendon tear of considerable size 
^ reatment of supraspinatus injuries — Small tears which are not the cause of mstabilitv 
cannot be distinguished climcally from sprains Treatment should be by local heat non- 

injection of procame In this type of mjury it may be impossible 

imtabihtT f ” shoulder sjmdrome Moderate tears causmg 
imtabihtN should usualh be sutured ith or inthout suture, a “ frozen ” shoulder may 
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de\e]op, but the ultimate prognosis ought to be better mth suture Large comphti Ian 
mth retraction should be sutured if the expectation of life and capacity for w ork is ^ood 
In old patients uho are unlikely to work again operation is inad\nsable and the disabiliti 
should be accepted 

Excision of the acromion process and biceps tendon in operations upon the 
supraspinatus — Routme excision of the mtra-articular portion of the biceps tendon has two 
ad\antages the possibiht}' of later development of the bicipital s}mdroine is a\oided, ant 
the remo\ al of an unnecessar) and bulkj'^ structure from between the head of the humer 
and the \-ulnerable area of the supraspinatus tendon reduces the likelihood of impingeniejn 
agamst the acromion process and the coraco-acromial ligament Our autops}^ m\ estigatu. 
indicate that this ligament is a strong and im 5 nelding structure agamst which the anterl^i 
hird of the supraspinatus insertion impinges when the efficiency of the supraspinatus h 
I paired Impmgement of the tendon agamst either the coraco-acromial ligament or the 
It Itself is relieved when the acromion process is removed as far proximally as the acromio 
I 1 i\ icular ]omt 


SUMMARY 

] The “ frozen ” shoulder syndrome is due to an mflammatory lesion m the musculo 
lendinous cuff mvoked bi a local area of degeneration 

2 The a\ ailable ei idence suggests that the pnmary site of the degeneratni-e lesion is in the 
supraspinatus tendon 

3 Other causes of shoulder pain wffiich must be differentiated from “ frozen ” shoulder are 
peritendinitis of the long head of biceps, degeneration or tears of the supraspinatus, and 
calcihed deposits in the supraspmatus 

1 \n explanation of the pathogenesis of lesions of the musculo-tendmous cuff is submitted 
in w h' 1 the different t 5 rpes of chmco-pathological syndrome are correlated This hypothesis 
is in t cord with the experimental, clinical and operative findmgs ^ 

5I\ thanks are due to Mr A E Clark of St Thomas s Hospital for his technical work in preparing I" 
sections and photomicrographs I am grateful to Professor W G Barnard for his opinions on tr' 
sections and to Professor George Perkins for his stimulation and interest 


REFERENCES 

CoDM\N E A (1934) The Shoulder Boston Massachusetts (Pnvately printed ) 

Cron KITE X E (1935) The tensile strength of human tendons Anatomical Record 64, 173 
Ferguson, L K (1938) Fi\e vear review of shoulder pain due to lesions of the subdeltoid 
supraspinatus tendon Surger% Gynecology and Obstetrics (International Abstract of Surger\) 66, ^ 

Hitchcock H H , and Bechtol C O (1948) Painful shoulder Observations on the role of the 
of the long head of the biceps brachu in its causation Journal of Bone and Joint Surger), 

Likdblom K (1939) On pathogenesis of ruptures of the tendon aponeurosis of the shoulder joint 

Radiologica 20, 563 

Lippm\n\ R K (1943) Frozen shoulder bicipital tenosynov itis Archives of Surgerj 
Lippmvnn R K (1944) Bicipital tenosj novitis New York State Journal of Medicine 44,2 e ^ 
McIMvster P E (1933) Tendon and muscle ruptures Clinical and experimental studies on t e 
and location of subcutaneous ruptures Journal of Bone and Joint Surgery, 15, 705 
Moselex H F (1945) Shoulder lesions Springfield Charles C Thomas ^,3 

Wxhren Herman (1942) Subdeltoid bursa and shoulder joint Acta Chirurgica Scandinavic^ 
Walton L H F (1948) Personal communication v 

Wilson, C L (1943) Lesions of supraspmatus tendon Archives of Surgerv 46, 307 y 

Wilson C L (1948) Expenmental degeneration of the supraspinatus tendon Journal o 

Joint Surgerj 30 A, 769 t supraspim' 

Wilson C L and Duff G L (1943) Pathologic stud}'^ of degeneration and rupture o 
tendon Archiv es of Surgerj 47,121 


AND 


JOINT SLf''- 


THE JOURNAL OF BONE 



PAINFUL SHOULDER 

Calcification of the Supraspmatus Tendon 

G Blundell Jones, Exeter, England * 

There is a particular type of painful shoulder that has been recognised as a clinical 
entity but in which the occurrence of spontaneous recovery has not been emphasised 
Coefficiently The onset of pain is sudden, very severe, and not usually precipitated by mjury, 
often startmg dunng simple movement of the arm or even by turning over in bed AH 
movement is limited by pam and muscle spasm and the limb is held ngidly to the side , there 
IS inability to rest or sleep and some patients have become mentally strange after several 
days of such pam Radiographs taken shortly after the onset of symptoms show calcification 
m the area of the supraspmatus tendon 

The condition is uncommon, it occurred m 1 per cent of three hundred painful shoulder 
lesions reviewed at the Prmcess Elizabeth Orthopaedic Hospital, Exeter Six cases are 
presented (Table I) in which the treatment consisted of simple rest with heavy sedation to 
assure sleep, followed by active movements ivithm the limits of pain as symptoms subsided 


TABLE I 

Analysis of Six Cases of Calcification of the Supraspinatus Tendon, 
AND One of Calcification in Tendon near the Hip Joint 


Sex 

Age 

1 

1 

Occupation 

Duration 

of 

symptoms 

Calcification 
m first 
radiograph 

Recovery 
of full 
movement 

Full 

function 

Disappearance 

of 

calcification in 
radiograph 

Total 

duration 

of 

disability 

1 --- 

30 

Armj 

Officer 

7 days 

Dense 

14 days 

21 days 

21 days 

28 days 

F 

40 

Housewife 

14 days 

Dense 

28 days 

36 days 

4 months 

50 days 

M 

49 

Clerk 

j 2 days 

Dense 

36 days 

42 days 

3 months 

46 days 

M 

30 

Hotel 

Manager 

2 days 

Moderate 

7 days 

14 days 

3 months 

16 days 

r 

35 

1 

1 

Housewife ' 2 days 

Moderate 

15 days 

15 days 

15 dajis 

17 days 

r 

48 

i 

Housewife ^ 6 days 

Moderate 

16 days 

16 days 

16 days 

22 days 

M 

29 

Arnn i , , 

Officer [ ^ 

Dense 
(Hip joint) 

1 

15 days 1 28 days 

1 

28 days 

28 days 


^Doiitaneous recoverv mth absorption of the calcified deposit took place m fourteen to 
tweiiti -eight da^s and there has been no recurrence m a follow-up penod of six months to 
In e rears One case of a similar lesion of the hip joint is added because it presents the same 
c imcal and radiographic features Illustratne radiographs are shown m Figures 1-8 

Paper lead at the -itimial Mcettuz of the British Oithopacdic Association 1948 
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Januan 1 1945 January 20, 1945 

Case 1 Male, aged 36 5 ears At the time of onset of acute pam and muscle spasm a 
dense opaciti iias shoira m the radiograph (Fig 1) Three weeks later, after simple 
rest, the radiographic appearances of calcification in the tendon had almost complete!} 

disappeared (Fig 2) 



Fig 3 Fig 4 


Case 2 Female aged 40 '\ears Figure 3 shows the condition fourteen days after the 
acute onset of s^nnptoms There ^^as rapid improvement ^vlth rest Radiograph four 
months later show s disappearance of the calcified deposit (Fig 4) 



Fig 5 Fig 6 


Case 3 JIale, aged 49 } ears Figure 5 is the inifaal radiograph taken at the 
first onset of snnptoms showmg an extensive calcified deposit Withm four wee^ 
opacit} was of diminished mtensit}’- and after ten weeks absorption of the calc 
deposit was almost complete (Fig 6) 



Case 4 JIale, aged 30 jears Figure 7 shows an opacit}' of moderate^densitj 
months later the radiographic appearances were normal (rig ) 

boxe A^^JO.^TSC^O^^ 
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PAINFUL SHOULDER— CALCIFICATION OF THE SUPRASPINATUS TENDON 

Discussion There is a vast hterature dealing with calcification around the shoulder ]omt 

Codman (1934) gave a clear description of such deposits m the sub-deltoid bursa, and it has 
been recognised that this lesion is capable of spontaneous recovery Nevertheless reports are 
still pubhshed which claim benefit for a particular treatment Injection therapy is one such 
method For example, Patterson and Darrach (1937) descnbed a technique of removmg the 
deposit by irrigation through two or more needles Rehef was obtamed despite the fact that 
radiographs “ sometimes show apparently the same amount of calcium after imgation as 
bkore " Lapidus (1943), after reviewing the hterature, presented a senes of sixteen cases 
«uth acute symptoms together with sixteen cases m which other jomts were affected He 
lotmd that treatment by infiltration with local anaesthetic and mjection of sahne mto the 
calcified deposit caused rehef of the symptoms and disappearance of the calcification 
soon afterwards Wdiile recognising that the condition was capable of spontaneous recovery 
he concluded that injection therapy was beneficial Recently, Norwich (1948) reported 
fifteen cases in which rapid recovery took place after mjection therapy 



‘ Fig 9 Fig 10 

I ^ Case 7 Male aged 29 years Calcification in tendon near the hip joint shortly after 

1 the onset of symptoms (Fig 9) The symptoms subsided gradually during rest in bed 

and four weeks later the area of opacity is greatly dimimshed (Fig 10 ) 


This wnter beheves that proper assessment of the natural repair processes in acute cases 
has not been made Relief of pam can be obtained by simple rest and sedation without the 
added nsk of infection by injected fluids Objectively the recovery with such treatment has 
been as rapid and complete as that reported after injection therapy Reactive hyperaemia 
after m^re of the deposit mto the sub-deltoid bursa probably accelerates absorption and 
repair Thus the more acute the symptoms, the more rapid the spontaneous cure 


SUMMARY 

^ I shoulder due to rupture of a calcified deposit mto the 

)Ub-deltoid bursa is descnbed 

2 A bnef report of six cases is presented 

1 No treatment other than rest and sedation is needed 


I 

Norwich 

I’VTTERSON 
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EXCISION OF THE ACROMION IN TREATMENT OF THE 
SUPRASPINATUS SYNDROME 


Report of Ninety-five Excisions 
J R Armstrong, London, England 


The majority of patients who complam of a painful shoulder are suffenng either ! 
jienarthntis, “ frozen shoulder,” or from a supraspmatus lesion Lesions of the supraspinap 
"tndon at or close to its insertion, where it is mtunately associated with the subacronL' 
I’-'-a give nse to a charactenstic combmation of symptoms — the supraspmatus sjoidroir 
— \hich are mechanical m ongm In the middle range of abduction movement the tendo 
rnpmges on the overl 5 nng processes and the tendon and bursa are compressed between th 
lumerus and acromion (Fig 1) Ydien there is abnormahty of the tendon or bursa th 
, pressure causes pam, and an}^ movement wluch tends to bnng the lesion into contact mil 
he acromion causes reflex muscle spasm The supraspmatus syndrome is usually character 
stic, although in its later stages it may be complicated by true hnutation of shoulder 
irio\ ement, due parity to disuse and partly to adhesion formation m the region of the sub 
acronual bursa, which masks the t}rpical symptoms and complicates both diagnosis anil 
treatment 





In the middle range of abduction the supraspmatus tendon and subacromial bursa 
are compressed between the upper end of the humerus and the acromion 

The results of conservative treatment — Most patients with the supraspmatus 
recover either spontaneous!}’- or after conservative treatment Many measures have 
advocated and good results have been reported with each of them It is probably true | 
about 90 per cent of patients vnth this condition get well m a few weeks In the reniai ^ 
10 per cent , S3mptoms persist stubbornly for many months m spite of such trea m 
rest, physiotherapy, manipulation, active exercises, infiltration ivith local auae 
deep X-ray therapy, and it is in this group of cases that excision of the acromion ism 


THE AIMS AND PRINCIPEES OF EXCISION OF THE ACROMION 

The pnnciple underl}mg excision of the acromion is simple Intermittent ^ ^ 
associated vath abduction or forward flexion of the arm causes pam and 
constantly repeated irritation prevents healing of the lesion Excision of t^^^ 
reheves this pressure A full range of painless shoulder movement then 
and most of the s3Tnptoms disappear b}! the time the patient has recovered from t e ^ 
effects of the operation When reheved of imtation, the underl3ang condition s o 
or heals ^ j 

* Based on a papet ^ead at the Annual Meeti7ig of the British Oithopaedic Association in Belf 

,«TToi> AT nF bone and JOI 


436 


THE JOURXAL OF 


EXCSION of the ECEOM.OH » TEE*TMEHT OF THE SHPE^SFIHATUS SVHDFOME 


437 


To ensure successM nme cases rn this senes not enough of the 

point was not at preserve the acromio-clavicular articulation the 

acromion was excised, ^ ^ ^ (P 3 ) At operation there appeared to 







Fig 2 

After excision of the acromion four and a half years previously 
the bone has reformed almost completely 



Excision of bone distal to the acromio clancular 
joint (Fig 3n) IS notahvaissatisfactorj' It is 
better to remo^e the acromion completely 
(Fig Si] because otherwise new bone may 
form in the attachment of the deltoid to 
the raw bone surface 



excision of the acromion in the case sbovm 
in Fig 2 New bone that formed ivitbin 
a few months (Fig 46) necessitated a second 
operation for complete excision at the 
joint level 


acromion process and the msertion of the supraspmatus tendon comes mto contact tvith the 
anterior part of tlie process on shoulder movement In fact Codman suggested that it was 
contact wath the coraco-acrormal hgament rather than uith bone that caused the pressure 
^ ant e\ent it is essential that the antenor part of the acromion should be removed 
completely and any attempt to preserve tbe acromio-clatucular joint may cause unsatisfactory 
results Jloreoxer, when the acromion has been divided and the detached deltoid muscle is 
mtured to its cut edge, new bone formation takes place rapidlj^ and sjTnptoms may recur 
(Tigs 2-4) If the whole of the acromion process lateral to the acrormo-claxncular joint is 
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Fig 5 



Fig 6 Fig 7 


Photograph of patient four months after complete excision of the right acromion | 
and radiograph of the nght shoulder (Fig 6) and the left shoulder (Fig 7) The dinere 
m contour of the shouWer is scarcely noticeable 


removed, the end of the clatacle constitutes the new attachment to which the de to ^ 
sutured, so that no raiv bone is exposed m the area m which new bone formation no 
harmful j|. 

Complete excision of the acroimon does not appear to cause untoward effects ^ 
conoid and trapezoid hgaments are undamaged, loss of the acromio-claviciilar ]om ^ 
associated uith an-^ disabihty The cut edge of the deltoid muscle, sutured finm} 
coraco-acroimal hgaments, forms a firm fibrous scar which gives support to 
the clavicle The operation does not result m any senous cosmetic blemish ^ 
course visible and may tend to stretch a little, but the alteration of contour is no ^ 

(Figs 5 and 6) The postenor angle of the cut edge of bone should be rounded o s 
spike IS left 

and joim 
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INDICATIONS FOR EXCISION OF THE ACROMION 

Broadly speaking, excision, of the acromion is indicated in treatment of the supraspmatus 
simdrome whenever conservative treatment has failed More precise indications vary 
according to individual opmion and they depend upon a number of circumstances The most 
important single factor is the duration of symptoms Lesions of the supraspmatus group 
tend to resolve and subside with time, and operation is never a matter of urgency Indeed 
some surgeons mamtam that all these lesions recover spontaneously over a penod of one or 
two years , but even if this were true, which is to be doubted, few patients are prepared to 
iGierate symptoms for so long a time, nor is it reasonable to expect them to do so On the 
other hand it is impossible to tell m the early stages which patient will recover and which 
will requue operation Conservative treatment should always be tned for at least two months , 
and only if there is no improvement at the end of that time should operation be considered 
When, as is often the case, symptoms improve to some extent without being completely 
reheved, other factors must determine whether or not operation should be advised The 
seventy of the symptoms and the degree of associated disabihty are obviously important 
In its initial stages the acute syndrome may be acutely pamful and cnpphng, but this phase 
idoes not often persist The typical syndrome is neither very pamful nor completely 
Uncapacitating and its effects often depend on the age, occupation and mode of hfe of the 
(patient A painful arc of movement may be no more than a mild nuisance to an elderly 
I patient of sedentary habits and yet be a severe handicap to a younger person whose 
(occupations are strenuous Discomfort, accepted philosophically by one ivith a phlegmatic 
"temperament, may be devastating in its effects on a more highly strung patient Each 
patient who does not respond to conservative treatment provides an individual problem, 
and the surgeon's attitude to operation ivill certainly be influenced profoundly by his opinion 
of its efficacy 

There are two circumstances m which excision of the acromion is contra-indicated ^Vhen 
‘•here is true limitation of shoulder movement, operation produces a stiff and stubborn joint 
ich requires months of treatment before mobihty is restored Muscle spasm can be distin- 
guished from adhesion formation by examination after the lesion has been infiltrated with 
local anaesthetic or, better still, by examination under a general anaesthetic If there is true 
imitation this must be dealt noth by active exercises, and perhaps manipulation, before 
iperation is contemplated Operation is also contra-indicated if there is doubt as to the 
diagnosis Removal of the acromion wiU reheve pressure on the supraspmatus tendon or 
ubacromial bursa but if applied m a haphazard manner to the treatment of all stiff painful 
lioulders the operation gives very unsatisfactory results, particularly in patients wnth 
lenarthntis 

RESULTS 

In 1939, Watson-Jones first reported excision of the acromion m the treatment of 
upraspinatus tendon lesions at a meeting of the Bntish Orthopaedic Association m 
)su estrjf , and he descnbed the procedure m 1943 At about that tune this ivnter was becommg 
iicrcasingly dissatisfied mth tlie results of conservative treatment m many service patients 
Tio Mere under treatment at the Royal Air Force Hospital, Rauceby Those who were not 
iromptly reheved by consen^atue treatment were often incapacitated for long periods and 
Iwre seemed nothing else to offer After tnal of excision of the acromion the results were 
, ouraging, particularly when expenence had shown that it was necessary to excise the whole 
he acromion Conwction that the operation was a good one was strengthened by personal 
xperience In 1944 after sei eral months of tjqncal incapacity which had persisted unchanged 
, espite all forms of consenatne treatment, my oun acromion process was excised by Sir 
egiinld M atson-Jones inth complete and permanent cure The results m a personal senes 
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of ninet}-fi\e patients are summansed in Table I Because man}^ of these patients were 
referred for operation after consen^atn e treatment elsew'here had faded, it is not possible to 
state the proportion that the}'- represent of all patients suffenng from the supraspinatus 
s3'ndrome 

In eight} of ninety-five patients the operation was completely successful, the\ were 
rehe\ ed of s}Tnptoms and regained a full range of powerful shoulder movement In the fir4 
nine operations the acromion was di\uded far enough laterally to presence the acromio 
claMCular ]omt Five of these patients gamed incomplete rehef or none at all In thrct 
patients further excision of bone gave good results Two re-excisions were carried out abor 
two months after the onginal operation, the third patient gamed initial rehef from the firr 
operation but s}'mptoms then recurred and at the time of re-excision seven months later ne'" 
bone formation w'as ob\aous In the other two unsuccessful cases permission for further 
operation w’as refused, one patient was satisfied wth the incomplete rehef he had 
gained, the other wms discouraged by the unchanged persistence of his ongmal s}'mptoni‘' 
In six mstances the result of operation was unsatisfactory because there was post-operatne 


TABLE I 

Results of Operation 


Results of Excision of the Acromion in Ninety-five Patients 
SUFFERING FROM THE SuPRASPINATUS GrOUP OF LeSIONS 

Satisfactoty to patient and surgeon 

80 (84 2 per cent ) 

Unsatisfactory 

15 (15 8 per cent ) 

Analysis of Fifteen Unsatisfactory Results 

Insufficient bone removed 

5 

(In three patients a further 
excision ivas successful) 

Post-operative limitation of movement 

6 

No relief of symptoms 

4 


limitation of shoulder movement, there was complete rehef of pam but the range of forwar 
flexion and abduction movement was reduced by about one-third and the patients, being 
content with rehef of pam, w'ere unwillmg to be stimulated m making the endeavour 
to regain a normal range of movement Four patients said that they had gained no rehe a^ 
all m two the ongmal diagnosis may have been maccurate, and m the other two failure o 
the operation is stiU unexplamed 


PATHOLOGICAL FINDINGS AT OPERATION 

The subacromial bursa was opened at operation m every case and the pathologic 
findings were noted The vanous conditions that were seen were not ahvays distinc 
different, one from the other Nevertheless it seemed possible to classify them into <j- 
groups (Table II) ^ 

rift}-six patients appeared to have tendinitis wnth an associated bursitis The 
was red, thickened and rough, and the bursal walls and s}'novial lining were oedema < 
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and inflamed, these changes being most marked around the tendon In recent and acute 
cases the synovial membrane hung m red, oedematous folds The changes suggested that 

tendmitis was the pnmary lesion and bursitis secondary , , , „ r 

In ten patients the primary lesion appeared to be subacromial bursitis The walls of the 
bursa were red, thickened and adherent to the acromion, the cavity contained free fluid and 
in a few mstances, small loose bodies The changes were umform. and not m any way localised 
to the region of the supraspinatus tendon, and they were exactly similar to those of a 
(hronicaUy mfiamed prepatellar or olecranon bursa 

\ In fifteen cases calcified deposits m the supraspmatus tendon were visible m the pre- 
dperative radiographs At operation the tendon appeared rough, thickened, opaque and 
lightly red, and there was evidence of locahsed bursitis No attempt was made to remove 
the deposits from the tendon 

Tears of the supraspmatus tendon were found m fourteen patients Most frequently 
th§ tendon was incompletely detached from its insertion The area of detachment was small 
and not associated rvith retraction such as occurs after complete rupture Occasionally small 
rents were observed m the tendon itself through which the articular cartilage of the humeral 
head could be seen 


TABLE II 

PATHOLOGicAt Findings 


Pathological Findings in Ninety-five Patients with the 
Supraspinatus Syndroiie 

Tendinitis with secondary subacromial 
bursitis 

56 

Pnmary subacromial bursitis 

10 

Calcification in supraspinatus tendon 

15 

Tears or detachments of supraspinatus 
tendon 

14 


OPERATIVE technique AND POST- OPERATIVE MANAGEMENT 

Certain points in the technique, which make the operation easier, are worthy of note 
The patient is laid on the sound side ivith the head well flexed The surgeon sits at the top 
of the table, the arm bemg controlled by an assistant The incision begins in front of the 
acroniio-clavicular joint and extends back across the jomt and acromion in a direction slightly 
concar e outwards A flap of skin and subcutaneous tissue is then raised, exposing the upper 
surface of the acromion and joint The periosteum is divided about half an inch lateral to 
the proposed line of section and reflected inward The acromion is divided from before 
backwards with a sharp osteotome held verj^ obhquely to avoid the possibihty of damage to 
underhmg structures The line of section should extend directly backw^ards from the 
, tcromio-clancular joint M hen the acromion has been divided it is held m lion forceps while 
the deltoid ongin is detached from its outer edge, working from behind forwards The 
subTcromial bursa is usually found to be adherent and must be dissected from the deep 

sur ace of the bone The last structures to be du ided are the acromlO-cla^ncula^ and coraco- 
acronnal ligaments 
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After removal of the acromion the bursa is opened for examination, and the underlun" 
tendon is inspected, the arm being abducted and rotated as necessar}^ The bursal walli' 
closed The cut edge of the deltoid is sutured firmly to the acromio-clavicular ligaments and 
reflected penosteum or, if necessary'-, to the bone itself through holes drilled intli an a\il 
The deltoid is repaired while the hmb is held m abduction and secunty of the suture-Iine i 
then tested b}^ lowenng the arm to the side The skm is sutured and a pressure bandaste 
apphed 

Dunng operation some generalised artenolar bleedmg occurs, but no large vessels ard 
encountered and few ligatures are necessary It is very much easier and quicker to remo\ ' 
tii^ acromion in this retrograde manner than to attempt to clear its muscle attachments ant 
th> n to dl^^de the bone The acromion should always be cut cleanly with a shaip osteotorai 
, nv\ er be nibbled awa}'' piecemeal 

t pt)nhoe management — After operation it is unnecessary to immobilise the hmb ui 
abduction The patient wears a shng but is encouraged to use the forearm and hand as much 
K)s^ible Passive movements of the shoulder are permitted, the arm bemg placed m the 
Jiiust comfortable position or rested on a pillow The patient need be confined to bed onh 
Ii r four or five da 3 rs Active movements of the shoulder are not attempted for ten da}fs after 
c ’-ation durmg which time contraction of the deltoid is pamful, but after this mtenal 
itle shoulder exercises should be encouraged, particular attention bemg paid to abduction 
' n the earl}^ stages exercises are best tolerated in the supme position which numraises the 
fleets of grawtj'’, and it is advisable to continue abduction exercises m this position until 
a lull range has been regamed 

There is of course much vanation m the rate of recovery of different patients An actiu 
mav plaj' golf without difficulty withm four weeks of operation , but most patients need 
SIX 0 eight weeks before they are able to use the shoulder with confidence The last ten 
degrees < f abduction and forward flexion movement are regamed slowly, and vey often, 
since the patient may not appreciate that there is still some limitation of movement, 
chfficult to persuade h^m to persist assiduously %vith the necessary exercises 

Acute sMiiptoms are at once relieved by the operation but often there is slight achinfei 
especialli at night, for se^mral months The cure may be regarded as complete when the 
patient has not onh regained a fuU range of movement but is also able to sleep comfortabh 
at night on the affected limb 

CONCLUSIONS 

1 The supraspmatus group of lesions constitutes one of the two common causes of tb’ 
pamful shoulder 

2 Most, but not aU, of these lesions resolve either spontaneously or after consenati 

treatment / 

3 ^^ffien consenmtive treatment fails symptoms can be relieved by excision of the 
process, provided that sufficient bone is removed to reheve all pressure on the ten 
throughout a fuU range of shoulder movement 

4 Excision of the acromion is contra-mdicated if there is doubt as to the diagnosis or 
there is true limitation of shoulder movement 
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VITAMIN E THERAPY IN DUPUYTREN’S CONTRAGTURl 
Examination of the Claim that Vitamin Therapy is Successful 
Raymond A King, London, England 

From the Orthopaedic and Accident Depaitment, The London Hospital 

^ It has been claimed that sinking success can be gained m the treatment of Dupuytren’s 
bontracture of the palmar fascia by simple oral administration of vitamin E in high dosage 
It has been said that, after such treatment, thickening of the fascia disappears and 
contracture of the fingers is relieved Le Roy Steinberg (1947) used daily doses of 300 mg 
of mixed natural tocopherols (of which 60 per cent is m the form of alpha-tocopherol) for a 
few weeks until maximal effect was gained A daily maintenance dose of 1 mg per kilo of 
body weight was continued thereafter 

Such a claim of success from so simple a treatment warranted careful investigation and 
a tnal senes of thirteen patients was studied in the Orthopaedic and Accident Department 
of the London Hospital The routine dosage was 100 mg of pure synthetic alpha-tocopherol, 
three times a day, given m the form of Roche " Epliynal Forte ” 20 mg tablets The aim 
was to continue treatment for about three weeks, or “ until maximal improvement had been 
gained," and thereafter to give a smaller maintenance dose In seven patients we succeeded 
m giving heavy doses for periods ranging from four to eight weeks, m four the treatment 
was abandoned during the third week, and in two it was abandoned durmg the first few days 

Four patients complained of headache, nausea, fatigue, drowsiness, “ smgmg-in-the-ears," 
" swelling of the tongue,” giddiness, blurred vision, sweating, and other symptoms that made 
it impossible to continue The other nine patients made no such complaints, and four of 
them were quite sure that they had gained improvement One, with a moderate degree of 
ntracture, said " the band feels softer ” Another, ivith deformity of moderate degree, said 
the fingers feel straighter and the achmg pam has gone ” Two others had severe deformity 
and both insisted that ‘‘ there is improvement " but were unable to specify the nature of the 
improvement 

The effects were checked in every case by detailed clinical records, accurate measurement 
of deformitjf, and senal chnical photographs In twelve of the thirteen patients there was 
no evidence whatever of any alteration In one, ivith moderate deformity, we think that 
after the second week of treatment the finger was somewhat straighter and the palmar 
^ thickening somewhat softer Review one year later (after five weeks of full dosage and three 
iveeks of maintenance dosage) shoivs that he still has moderate deformity In the other 
twelve, including those treated on full dosage for six to eight weeks (at a cost of £5 a week), 
we can see no change The treatment has been abandoned 


Steinberg 

Treatment 
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appreciabl}^ when the bone is loaded 
then a small "end-correction” can 
be made and the formula becomes - 


E = 


4Si:»- 


-( 5)1 


(‘t) 


Load-deflevion diagrams for three tj'pical bones one 
from each group Group R= • group N o, group S = x 


)f the bone shaft was ashed m 
and P, tiere made as already descnbed (Bell ei al 1947) 


Even m an extreme case, where c is 1 

and all the bending takes place in the 
middle half of the shaft of the bonei 
the correction is only 12 5 per cent 
Thus, when correction for the part of tlij 
bone embedded m the semi-c 3 kndncal/ 
end-pieces is made, there can be onli 
a small residual error due to increase in 
the size of the shaft towards the ends 
Chemical methods — After comple 
tion of the mechanical tests some of 
the femoral fragments were retained 
for X-ray crystallography The rest 
a crucible at full Bunsen heat Estimations of ash, Ca 


RESULTS 

Rats on the rachitogenic diet vnthout supplement, group R, all showed gross ewdence 
of I'clets as judged radiographically by widening of the upper tibial epiphysis In group h, 
V hich received %ntamin D m addition to the rachitogenic diet, the epiphysial lines were quite 
narrov In group S, on a good diet, the femora were nearly twice as heavy as those in group i 
Group R bones were about 20 per cent lighter than group N bones The average percenta^ 
ash content of the femora is showm in Table I The mdividual results are plotted in Figures 
and 6 As diet improved the ash content of the bones increased The average lengt o 
group R femora was 2 0 cm , of group N, 2 4 cm , and of group S, 2 7 cm The scatter o 
results tended to be greater m group 
R, because the small size of the bones 
made measurements more difficult 

The load-deflexion diagrams for 
three representative bones, one from 
each group, are given in Figure 3 The 
curv^e for group S bone is ver}-- nearly 
a straight Ime, except for the last 
quarter vhen the deflexion increases 
rather more rapidl} than the load In 
the X and R specimens there is greater 
devuation from a straight line Over 
the straight part of each curv^e the 
deflexion is directty proportional to 
the load, the gradient of the curv^e 
indicates the stiffness (or resistance to 
deflexion) of the bone as a whole 
Since the bones are of different sizes 
these graphs cannot be compared 
directh and thej give no indication 
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The bending moment M, which measures 
the bending force on the bone as a whole, 
depends on the span as well as the load At the 

centre of the span it is given by 

the bone is loaded the upper surface is com- 
pressed and becomes concave, and the " fibres ” 
lof the lower surface are in tension and become 
Wretched For any given load the stress, or 
^orce per unit area on the bone substance, is 
^eatest in the outer '' fibres ” at the centre of 
the shaft where the load is apphed It dimmishes 
towards the ends This value is given by 

_ MD W/D 

Stress = -yl 'sT' 

where I is the moment of inertia of the cross- 
section of the bone at the site of fracture Since 
the cross-section is nearly elhptical, I is given by 
I = J (BD>-bd») (2) 

As the load is increased, the stress at the centre 
increases until it reaches a maximum value at 
which the bone breaks This maximum value 
is called the breaking stress on bending, and it 
is denoted by 83 

The change in length per unit-length is 
called strain Like the stress it is greatest in the 
outer " fibres ” at the mid-pomt of the span, 
' here it is given by 


Strain 


e^D 


The stiffness, or resistance to deflexion, of 
a bone depends on the size and shape of the 
cross-section and on the elastic quality of the 
bone substance Young’s modulus of elasticity, 
denoted by E, is a measure of the stiffness of 
the bone matenal The stiffness of the bone as 
a whole is proportional to El, and the flexibility 

or ease of bending is proportional to ~ The 
accepted formula for E, lor a beam loaded at the 
centre, is E = where I is the moment of 

inertia of the cross-section of the beam and y is 
the deflexion or sag at the centre This formula 
'' IS applicable only if the cross-section of the 
J?cam between the supports is constant but it 
an be applied, wath slight modification, to the 
rat femur which is m fact somewhat thicker 
towards the ends If a length c, at each end of 
the bone, is so supported bi the semi-ci luidncal 
end-jiRces, or is so stiff as not to be bent 

' lOL 3! B, so a \1,G1ST lO-iO 



Fig I 


Apparatus for measunng elasticity 
and bending strength of bones 
B bone A, A' semi-cylindncal 
ends cast on to bone ends C, C' 
supports D, hook covered by layer 
of fibre F W, load DG dial 
gauge span 


B 



b 


Fig 2 

Cross section of rat femur at the mid-pomt 
of the shaft to indicate the measurements 
taken 
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appreciabl}^ when the bone is loaded 
then a small "end-correction” can 
be made and the formula becomes - 


E = 


4Si:»- 


-( 5)1 


(‘t) 


Load-deflevion diagrams for three tj'pical bones one 
from each group Group R= • group N o, group S = x 


)f the bone shaft was ashed m 
and P, tiere made as already descnbed (Bell ei al 1947) 


Even m an extreme case, where c is 1 

and all the bending takes place in the 
middle half of the shaft of the bonei 
the correction is only 12 5 per cent 
Thus, when correction for the part of tlij 
bone embedded m the semi-c 3 kndncal/ 
end-pieces is made, there can be onli 
a small residual error due to increase in 
the size of the shaft towards the ends 
Chemical methods — After comple 
tion of the mechanical tests some of 
the femoral fragments were retained 
for X-ray crystallography The rest 
a crucible at full Bunsen heat Estimations of ash, Ca 


RESULTS 

Rats on the rachitogenic diet vnthout supplement, group R, all showed gross ewdence 
of I'clets as judged radiographically by widening of the upper tibial epiphysis In group h, 
V hich received %ntamin D m addition to the rachitogenic diet, the epiphysial lines were quite 
narrov In group S, on a good diet, the femora were nearly twice as heavy as those in group i 
Group R bones were about 20 per cent lighter than group N bones The average percenta^ 
ash content of the femora is showm in Table I The mdividual results are plotted in Figures 
and 6 As diet improved the ash content of the bones increased The average lengt o 
group R femora was 2 0 cm , of group N, 2 4 cm , and of group S, 2 7 cm The scatter o 
results tended to be greater m group 
R, because the small size of the bones 
made measurements more difficult 

The load-deflexion diagrams for 
three representative bones, one from 
each group, are given in Figure 3 The 
curvre for group S bone is ver}-- nearly 
a straight Ime, except for the last 
quarter vhen the deflexion increases 
rather more rapidl} than the load In 
the X and R specimens there is greater 
devuation from a straight line Over 
the straight part of each curvre the 
deflexion is directty proportional to 
the load, the gradient of the curvre 
indicates the stiffness (or resistance to 
deflexion) of the bone as a whole 
Since the bones are of different sizes 
these graphs cannot be compared 
directh and thej give no indication 
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Of the quality of the matenal from which these bones are built Direct comparisons of 
the bone matenal can however be made from stress-strain dia^ams Stress in 
outer fibres is given by formula 1. and the strain by formula 3 These values have been 
calculated and are plotted m the stress-strain diagram Figure 4 The tangent of the angle 
made by the straight part of each curve (Fig 4), and the A axis, is E or Young s mo u us 
The pomt at which the gradient begms to dimmish indicates the upper limit of elasticity, 
beyond which plastic deformation occurs and ends in rupture The breaking pomt gives the 
stress and stram at which the bone begins to break 

TABLE I 

I Chemical and Physical Properties of Bones from Rats 

R on a rachitogenic diet, N on a rachitogenic diet supplemented with vitamin D , and S on a complete diet 


Group 

No of 
animals 

Average 

ash 

per cent 

Average 

10= lb /in = 

Average 

E 

10« lb/jn = 

Average Sg 

Average 

Sg/E 

XlO’ 

SD of 
Sg/E X 10= 

Average E 
XlO" 



R 

12 

37 

II 9 

0 64 

1 85 

2 04 

0 65 

N 

19 

43 

18 9 

0 99 

1 90 

1 91 

0 20 


6 

59 

26 9 

1 56 

1 73 

1 74 

0 11 


TABLE II 


Physical Data for Rat Bones at Elastic Limit and at Rupture 


Group 

R 

N 

S 

Mean stram at elastic limit per cent 

1 45 

1 28 

1 39 

. 

Mean stram at rupture per cent 

2 41 

2 18 

1 84 

Mean stram at elastic limit as percentage 
of mean strain at rupture 

60 

59 

75 

Mean stress at elastic limit 

10= lb /m = 

84 

126 

21 2 

Mean stress at rupture 

10= lb /m = 

11 9 

18 9 

26 9 

Mean stress at elastic limit as percentage 
of mean stress at rupture 

70 

67 

79 


While stress at the elastic limit is greater in bones with the higher ash content, strain 
IS ver}^ much the same in all bones (Table II and Fig 4) At breaking pomt, the stress is again 
greater the higher the ash content, but there is a tendency for the strain at rupture to be 
higher in bones produced on the poorer diets, when the percentage of ash is low The 
differences which diet produces in E, Sg, and percentage ash. between the different groups 
of rats, are highly significant (P<0 001— Student’s / test) 

In order to study the relationship between breaking stress, elasticity, and chemical 
imposition of the bone matenal, we hare made three diagrams (Figure 5, 6, 7) Figure 5, 
oJfcadygiien by Bell, Chambers and Dawson (1947), illustrates the relationship between the 
urei ing stress and the percentage cf ash m the bones The diagram suggests that there is 
an association betiieen breaking stress and percentage ash These are mtrmsic qualities of 
hmic matenal, and thea are independent of the actual sizes of the mdividual bones The 
scatter diagram relating \ oung’s modulus to percentage ash is very similar (Fig 6) 
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The relation betw een S3 and E as also investigated (Fig 7) A significant correlatm- 
u as found unthin group N and group S taken separate!}^ The combined correlation coefficicrit 
for the three groups R, N, and S, even after ebmmation of the effect of diet, is +0 03, win,.! 
IS still highh significant Elasticit}' and breakmg stress appear to be related more closely t, 
each other than to the percentage of ash in the bone, but this is at least parity due In 
elimmation of a source of vanation common to both $3 and E, namety expenmental erron 
in detemunmg the moments of mertia of the ver^’^ small cross-sections of the bones Smci 
the \ alue of E is closety and positively correlated mth the value of 83, it is not surpnsin/ 
to find that there is no significant difference m the values of S3/E in the three groii]l 
(Table I) The standard delation of Sg/E is shoivn in Table I to give an idea of the scattc 
To test the possibihty that rupture of the bone depends on deformation rather than lo;/ 
we ha\e attempted to estimate the ultimate strain when the bone was beginning to brc<fi 
The formula for the strain, formula 3, is accurate onlj to the elastic Imut of tlie matenal 
Although the values obtamed beyond this point cannot be regarded as absolute values, it 



Fig 5 

This diagram shows the breaking stress Sb plotted 
against percentage ash in the bone Group R= •, 
group X = o, group S = \ Each point refers to one 
bone 


seems justifiable to use them for comparatiie 
purposes These values, together mth fb 
correspondmg stress values, are given ra 
Table II 

CONCLUSIONS 

One of the aims of this work was to iinl 
cntena by which the quality of bone as 1 
supporting tissue might be judged 
inevitably involves discussion and, if possibV 
assessment, of the relative importance f' 
the morgamc and organic matenal of tti" 
bone It is relativety eas}'’ to measure tb 
mineral content, and for that reason it f j 
always received more than its due share^ 

S 

attention 

In the present expenment the cotr 
position of the ash of aU bones was remarkabl' 
constant, mth a Ca/P ratio of 2 Further 
more. X-ray crystallography showed fhat 
the structure of the morgamc matenal ml 


the same m all cases The great difficulty of measurmg vanations m the quaht}^ of the orgaw 
matenal which is, of course, protem m nature makes it impossible to say how 
influences bone strength Smce at least 40 per cent of the bone is collagen, either * 
quantitatne or a quahtatn^e alteration might alter bone strength X-ray crs'stallograp 
rerealed no quabtative differences m the collagen matenal of bones of the three 
so that for the present it w'ould seem safer to assume that alterations in the p r' 
properties of the bones are due to vanations m the relative proportions of organic 


morgamc constituents (Daw^son 1946, BeU et al 1947) ^ 

These expenments show' that the three diets produce highly significant 
the percentage of ash, in S 3 , and in E It is possible that some vanations in the 
of ash are due to vanations in the absolute collagen (weight of collagen in unit vo u 
bone substance), but the range of vanation m the percentage of ash leaves no 
doubt that differences in percentage ash betw'een the diet groups are due essen i 
differences in absolute ash Presumably the collagen contnbutes something to 
of the bone , but the mdications are that it plays a minor part and that the relatn e 
and fle\ibilit\ of rachitic bones is due to decrease in the absolute ash content ' 
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Closer inspection shows, however, that the apparent 


E in lO^ lb per sq in 
Young s modulus 


o 

o 


o 

o 


Per cent ash 
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one diet CToup, the relation between percentage ash and the other two vanables, Sjj and E, 
is masked by other sources of vanation such as those associated with the many measuremen s 
involved, and thus the correlation between percentage ash and Sg, and also between 
percentage ash and E, is not significant 

At first sight, the scatter diagrams (Figs 5 and 6) appear to indicate a correlation between 
ash and Sg, and between ash and E 
trend is due largely to differ- 
ences between the means of the 
diet groups, and that the points 
Within any one group show no 
such obvious trend Figure 7 
shows that the position with 
regard to correlation between 
S3 and E is very different Here 
there is an obvious trend ivithin 
each diet group, the amount of 
scatter is very much less Cal- 
culation shows that, even when 
the differences between the 
means of diet groups is excluded, 
there is still a significant correla- 
tion between Sg and E The 
question of the correlation be- 
tween the three vanables is 
discussed more fully m the 
addendum to this paper 

, Although the “ goodness ” 

a bone is usually judged by 
Its breaking stress, the expen- 
mental findings recorded above 
suggest that it may be assessed 
equally well on the basis of 
elastic properties as shovTi by 
Young’s modulus Normal bones, 
group S in these expenments, 
were elastic up to 79 per cent 
of their breaking stress (Table 
II) the poorer bones of groups 
R and N were, however, onty a 
little lufenor in this respect In 
some cases there was no apparent 
deviation of the load-defle\ion 
cur\ e from a straight line until 
the bone was about to break 
Such a curie was published in 
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Fig 6 

This diagram shows Young s modulus, E, plotted against 
percentage ash in the bone Group R=», group N=o, group 
S=x Each point refers to one bone 


Breaking stress 
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Fig 7 

This diagram shows the relationship between breaking 
stress Sb and Young s modulus E Group R= • 
group N = o group S = ' 


10^’ 
-I 


lb/ in' 


15 


puuiisiieu m 

the first paper of this senes (Bell, Cuthbertson and Orr 1941), but in the light of further 
/ Fnence this cun^e is scarcely tjqiical The terminal faUing over of the curve is lUustrated 
in 1 igure 4 and is much more marked m the bones of group R 

IT of elasticity vanes oi er a wade range in the three groups 

( a ) e II and Fig 4), the strain at this point is remarkabl3' constant at about 1 5 per cent 
ns same percentage displacement must occur betw een the molecules of the bone matenal at 
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the elastic limit — and it may be that, up to this amount of molecular displacement, tl 
deformation is re\ ersible , but that bej ond it, plastic changes occur We have no evidence a-.! 
w hether the limiting displacement concerns mineral or protein constituents of the bone, or both 
^'\ e ha^ e alread}'^ commented on the remarkable strength of bone matenal (Bell et al 
1941) The breaking stress of normal rat bone is about the same as that of cast iron, an.! 
about half that of mild steel Young’s modulus, however, is only one-tenth that of cast iron 
and one-tv entieth that of steel Thus bone, despite its lightness (specific gravity about 2 1 , 
as compared vith 7 9 for iron), is remarkably strong and at the same time more flexible tlial 
might be expected Presumably the biological advantage is that greater flexibiliti helps i 
absorb sudden impacts It is unusual in metalhc substances to find the elastic moduli 
I rnportional to the strength, this is more characteristic of matenals like concrete and timb/ 
ither remarkable property of bone is that it remains elastic up to three-quarters of If 
c , iking stress Most metals show considerable ductility before reaching their breaking poini 
M hile Young's modulus is of interest, both on its own account and as an index of th 
(ill lilt} of the bone, its close association with breaking stress suggests that it might be mi 
to predict the maximum load which a bone can carry safely Since E, unlike Sjj, can bo 
in ^asured vathout damage, useful information might be gained by measuring the elasticiti 
1 lix mg human bones 

ADDENDUM 


Walter L M Perry, London, England 

Fiom the National Institute for Medical Research Hampstead, London 

Dunng ar ^ sis of the data presented in this paper an interesting observation was mad 
of the effect o. die combination of groups of results on the overall correlation coefficient 
If the three gr ap- of obserxmtion — R, N and S — are considered, it is found that there is n' 
significant correk on between ash and Sg, or between ash and E, in any one separate group 
If the groups a - simple replicates of the same expenment, with all vanables other tl^ 
the tv 0 under " stigation controlled, then combmation of the data would be legitmia ^ 
and the oxmr coefficient might reach a significant level oxving to the larger number I 
obserx ations icemed In this investigation, however, the three groups are not simp 
replicates of the same expenment but are in fact three different dietary groups Thus ar 
additional xmnable, namely diet, has been introduced between the groups 

It might be argued that diet has an effect upon only one of the vanables concerne 
for example ash — and does not change any other property of the bone This, houever, 
not known for certam The diet might, for example, affect the quahty of collagen o 
bones as veil as their ash content In this v^ay elasticity and breaking stress coul 
independently of the ash content In the absence of any information on this question it se^^^^ 
highlx undesirable to combme the data from the three groups without eliminating the e 
of differences m diet 

Statistical calculations — The total number of pairs of observations is m each case ^ 

combined correlation cocthcient may be calculated from these figures xvhich is appropriate to e ^ 
SIX degrees of freedom between them It will be seen how'cver, that of these thirt) ^ 
freedom two are attributable to differences between the means of the dietarj’^ groups an 
remaining thirtv-four to total correlation when these differences are eliminated The tota j 

thirtx-four degrees of freedom is readih obtained by summating the sums of squares 

t „ Y - _ ^ . J /if freedom associ 


suimnaLiiig — - i. 

calculation of the correlation coefficients for each group separately, the degrees of free ^ m 
bem" eighteen in group N fii e in group S and eleven in group R 


This gives a total as 

XT i -■ . XT All. 0.14L1 *1* o 1_ n thit tncrc 

thirt\-four The results of these calculations are summarized in Table III It ^Mll e see ^ 

alwais a highh significant correlation when the effect of diet is not eliminated but tiia o 


alwais a highh significant correlation when the effect of diet is not 

E are significanth related when this correction is made these ma' 

Conclusion— These results are of general interest m that combination of data such as 
be earned out without appropriate corrections and thus high and misleading aalues ma 
for the correlation coefficient 
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TABLE III 


~ -7 

Group 

Degrees of 
freedom 

Correlation 

coefftcient 

P 

Ash v E R 

N 

S 

Combined * 
Combined 

11 

18 

5 

34 

36 

-0 25 

0 40 

0 10 

0 06 

0 73 

>01 Not significant 
>01 Not significant 
>01 Not significant 
> 0 I Not significant 
< 0 01 Highly significant 


11 

-0 05 

> 0 1 Not significant 

TsJ 

18 

0 37 

>01 Not significant 

\ s 

5 

0 24 

>01 Not significant 

1 ^ 

34 

0 21 

>01 Not significant 

( Combined 

36 

0 76 

< 0 01 Highly significant 

“T S^TITE R 

If 

0 30 

>01 Not significant 

N 

18 

0 76 

< 0 01 Highly significant 

s 

5 

0 98 

< 0 01 Highly significant 


34 

0 63 

< 0 01 Highly significant 

Combined 

36 

0 90 

< 0 01 Highly significant 


* Corrected by elimination of effect of diet 


SUMMARY 

1 Three groups of one month old rats were fed for a period of four to five weeks on a 
rachitogenic diet (group R), the same rachitogemc diet with vitamm D (group N), and a 
complete diet (group S) 

2 Young’s modulus of elasticity E for bone can be derived from measurements of the 
deflexion of the centre of a femur loaded at the centre and supported at its ends 

3 The three different diets produced significant differences m breaking stress S^, Young’s 
modulus E, and percentage ash m the bones It has not been shown conclusively that higher 
ash content alone is responsible for the greater and E values of bones produced on the 
better diets 

J4 |The value of E in group R was 0 6x10® lb /in in group N 1 0x10® lb /in and in 
jT nip S (winch can be taken as normal) 1 6x 10® lb /m ® 

5 There is a high correlation between Sg and E even when the effect of diet is ehmmated 

6 Although the bones produced on the good diet (group S) were much stronger than those 
of groups N or R, the strain at the elastic limit was the same (about 1 5 per cent ) The 
strain at rupture tended to be higher in groups N and R than m group S 

7 The properties of bone as a structural matenal are discussed 

We are grateful to Dr I M Dawson for allowing us to quote the results of hjs X-ray examinations Figure 5 
IS reproduced by courtesy of the Editors of the Journal of Physiology We are greatly indebted to Dr 
W L M Psiry for criticising the statistical treatment of our data and for contributing a most useful 
I addendum The data in this paper may be converted to the metric system from the conversion factor 
1000 lb /in =0 703 kg /mm " 
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INNERVATION OF THE LIMBS 
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In this paper the neiA^e supply of the limbs is considered under three headings the 
segmental suppl} of the skin, the segmental supply of hmb muscles, and the double nenc 
suppl} of muscles Segmental supply of the skin — No new matter is presented but discusMO” 
of the dermatomes is included because restatement of the facts appears to be uarrantd 
bv the misconceptions shoum by manj^ postgraduate students Moreover, studi of tf 
sensor} segmental supply pro\udes a convenient introduction to the consideration of mot 
segmentation to form a basis for comparison with the motor segmental suppty Segmor 
supply of hmb muscles — The conceptions here presented are new The scheme has been used 
bv the author in chnical practice since 1923 That it is more than a mnemonic, and 
IS a sound statement of anatomical fact, -will be showm in the discussion Muscles uill 
a double uejve supply — Apparent anomalies in the nerve supply of certain muscles are 
explained 

SEGMENTAL SUPPLY OF THE SKIN 



In aU vertebrates the musculature of the body wall has a regular segmental motor 
mnervation that for the most part corresponds with the overlying cutaneous segmental 

supply For example, the muscles of an mtercostal space are 
supphed b}^ the same spinal segment that innervates the skin 
over the space, and the dermatomes and myotomes of the thorax 
and abdomen are arranged in orderly sequence when traced from 
the cranial towards the caudal end of the trunk In the hmb , 
however, there is no such orderly sequence of segmental 
inner\'’ation, and in no sense could the dermatomes and 
m 5 ?otomes be said to correspond ) 

Dermatomes — ^The body wall of aU vertebrates is supphed - 
mixed spinal nerves, arranged m regular segmental sequen. 
Each mixed spmal nerve after emergence from the inter 
vertebral foramen divides into postenor and antenor pnman 
rami (Fig 2) The antenor pnmary ramus ends m it' 
antenor termmal branch near the ventral nudlme, it 
off a lateral branch which itself divides into antenor an 
postenor chvisions Thus the body waU is supphed m t ree 
longitudinal stnps the extensor muscles of the 
column with the overlying skin are innervated from 
postenor pnmary rami, the lateral part of the bod}' 
supphed by the lateral branches , and the ventral body v ^ 
supphed b\ the terminal branches of the antenor pnmary rami In all vertebrate 
the limb buds anse from the lateral stnp of body waU, supphed by the lateral branc 
the antenor pnmar}' rami (Fig 1) MiUer and Detwiler (1936) showed that hmb 
probabl}' anse from unsegmented somatopleure mesoderm, but the plunsegmenta 
and number of nerves contnbutmg to the hmb plexus of the adult, correspon 
location and cramo-caudal length of the embryomc limb bud Murray (1928) in 
that the dermis of the hmbs anses likevnse from the somatopleure V 

The lateral branch of each nerve of the limb plexus is projected mto the hmb o 
it vuth both sensor}' and motor fibres The antenor and postenor divisions 
branch suppl} the antenor and postenor compartments of the limb respective!} 
find m the roots of aU vertebrate hmb plexuses a separation mto antenor an P = 

* Antenor” corresponding to lentral" or ‘ flexor’ , and "posterior’ to ‘ dorsal 


The three strips of bodj 
v\all The limb buds emerge 
from the lateral stnp (stippled 
in the diagram) innerv ated bt 
the lateral branches of the 
mixed spinal nerv es 
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Fig 2 

The distribution of a tj'pical mixed spinal nerve 



The destination of the anterior and posterior di\ isions of the trunks of 
the brachial plexus to the flexor and extensor compartments of the 

upper limb 
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divisions In the case of the brachial plexus the roots first unite into trunks which themselves 
divide in the case of the lumbo-sacral plexus the roots divide first and the divisions unite to 
form the nen^es of the lower extremity In each case the antenor and posterior divisions 
provide separate innervation for the flexor and extensor compartments (Fig 3) Hernngham 
(1886) showed the orderly arrangement by which the skin is supphed on both flexor and 
^tensor surfaces of the limb He stated his " law ” under two headmgs 1) Of two spots on 
the skin, that which is nearer the pre-axial border tends to be supphed by the higher nerve, 
2)\of two spots in the pre-axial area, the lower tends to be supphed by the lower nerve and of 
do spots m the post-axial area the lower tends to be supplied by the higher nerve He 
continued “ Thus, for example, in the arm C 7 will always tend to supply the parts lying 
nearest the axis of the limb and farthest from the axis of the body, while the sixth, fifth and 
fourth in the pre-axial area, and the eighth, ninth and tenth (i e , C 8, Th 1 , Th 2) in the 
post -axial area, wll in that order approach the trunk ” Put m another way, Hemngham's 
law stated that progression from pre-axial to post-axial border across the limb encounters 
the segments in numencal sequence whether the movement is made across the flexor or 
extensor surfaces of the lunb (Fig 4) For example, according to Hernngham, movement 
from the cephalic to the basilic vem crosses C 5, 6. 7, 8 and Th 1 m that order on both the 
flexor and extensor surfaces of the limb 

Axial lines— Sherrington (1893) pomted out that Hemngham’s law breaks down in the 
. proximal area of a limb On both flexor and extensor surfaces there is a hne along which 
certain dermatomes are missing — a Ime that represents a gap, across which discontinuous 
dermatomes meet This axtal hne is possibly produced m the foUowmg way The central 
root of the limb plexus is the first to become attached to the growing tip of the hmb bud 
This IS C 7 in the upper limb and L 5 or S 1 in the lower limb The skin is supphed, at first, 
by this root alone (Fig 5) As the limb bud grows, this area of skin is projected distaliy and 
IS distracted from the trunk, adjacent dermatomes on the cranial and caudal sides moving 
. m tp fill the gap (Fig 6) The hne where they meet represents the beginning of an axial 
I '' For example, m the upper hmb the central segment of the plexus (C 7) is attached to 
/ thd growing tip of the limb Proximally C 6 and C 8 come into contact at the beginning of 
the axial line , they m their turn become distracted from the trunk, C 5 and Th 1 coming mto 
contact with each other more proximally still In this way the skin supphed by the five 
roots is entirely on the limb, which has, indeed, “ stolen ” some trunk skin cranially (C 4) 
and caudally (Th 2 and Th 3) as shoum in Figure 4 

In the upper hmb the antenor axial line extends from just above the wnst to the sternal 
angle of Louis At the level of the second costal cartilage the dermatomes C 4 (supraclavicular 
nenus) and Th 2 are in contact , the first intercostal nerve has no cutaneous branch and the 
^ five missing dermatomes have been distracted outwards into the limb The posterior axial 
hne extends from the vertebra prominens to a pomt just below the deltoid msertion, the 
arrangement of dermatomes on the flexor and extensor surfaces of the hmb is roughly 
sj mmetrical 

In the low er limb there is great asjTOmetrj'^ This is due partly to extension and rotation 
of the adult limb from the foetal position of flexion, and partly to the encroachment of trunk 
skin supphed by Th 12 and L 1 on to the lower extremity The antenor axial Ime of the lower 
hmb IS mostly on the postenor surface— it is shoivn in Figure 4 where part of the postenor 
axial hne is also wsible on the flexor surface of the thigh All these facts have been well 
^ presented by Hams (1943) and are accepted by most investigators It seems easiest to 
nmanse the arrangement of the dennatomes by noting their regular segmental sequence 
if the axial line is traced down to its extremity along its pre-axial side and back along its 
post-axial side (Fig 4) 


In the upper hmb the segnients encountered are C 4, 5, 6, 7, 8, Th 1, 2 m that order and 
le ower nn 1, 3, 4, 5, S 1, 2, 3 Adjacent dermatomes overlap considerably, but 
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there is no overlap across the axial Imes The clinical value of the axial lines is i en creai 
in the investigation of root lesions or of segmental lesions of the cord For accurati 
localisation of a single root lesion (as, for example, m disc protrusions) it is helpful to be able 
to test cutaneous anaesthesia or paraesthesia in regions of missing dermatomes— that i 
across the axial lines — for here the nerve supply to the skin changes abruptly and there h 
no confusing o\ erlap of dermatomes such as exists m the rest of the limb and, for that matter 
m the trunk itself 

Another vell-knovTi application arises in spinal analgesia A " lov spinal” wi 
anaesthetise the skin of the penneum as far fonvards as the anterior axial line, the pro\ini 
end of which lies at the root of the penis (clitoris) The postenor two-thirds of the scrotii 
(labium majus) are included, for the dermatome is S 3 To anaesthetise the antenor one-th? 
of the scrotum (labium majus) it is necessary to go seven segments higher to the le\el of L I, 
there are no less than six missing dermatomes across the proximal end of the anterior a\n! 
line They are all out on the limb, covering it with skin (Fig 4) 

For accurate maps of the distnbution of dermatomes and the site of the axial lines tlit. 
reader is referred to " Aids to the Investigation of Penpheral Nerve Injunes,” a Meflic’l 
Research Council pamphlet published by H M Stationer}'- Office and reproduced in 
Cunningham’s Text -book of Anatomy (1943) In these maps the overlap of dermatomes i' 
disregarded For a separate map of each dermatome, ignoring the axial lines, see Foerstcr 
(1933) modified in Grant’s Atlas (1943) 

More recently, Keegan and Garrett (1948) reported their findings from a large senes of 
cases, clinical and expenmental In several respects they disagreed fundamental!} inth 
Shemngton’s and Foerster’s delineation of the limb dermatomes In particular, according to 
their evidence the postenor axial lines do not exist the cranial and caudal roots of each plexu 
spiral around the pre-axial and post-axial borders from behind to meet at the antenor a\i?J 
line of the limb If their findings are confirmed a fundamental alteration of the accepted 
dermatome maps viH be required On the whole, the dermatomes of Keegan and Garritt 
are more extensive than those of Shernngton, Head and Foerster Nevertheless, their findr '■ 
are open to certain cnticisms 1) The subjective method of mapping a dermatome b}' h} 
algesia, must be open to unde error 2) The lack of overlap of adjacent dermatomes is difficu' 
to accept in face of the almost unammous opinions of countless observers 3) No mention i 
made of variabilit} , yet pre-fixation and post-fixation of the plexuses are known to be common 
4) Their claim that an isolated nerve root is affected in their cases of disc protrusions or 
injected medical students is not con-vracing, there ma}'- well have been some involvement o 
adjacent neix'-e roots Those interested should consult the article of Keegan and Garrdt 
(1948) 

SEGMENTAL SUPPLY OF LIMB MUSCLES 


The position of the axial lines and dermatomes is well known and easily remembere 
but the existence of an orderly sequence in the motor innervation of the limb musculatua 
is not so videly appreciated In order to learn the segmental ongin of the motor nene 
ex er}^ hmb muscle it has hitherto been necessary to memonse long tables xvhich, m themse 
are meanmgless Similarly the muscular distnbution of any spinal root of a limb plexus i 
to be memonsed The lack of correspondence betxx'een overl}nng dermatomes and un er i ^ 
myotomes has often prox'ed a source of confusion, or at least perplexity, to the u c 
xx'hom the comparatix ely orderly arrangement of the dermatomes seems to coxmr a ein 
chaos of myotomes But if the fundamental manner m xxffiich joini movemenis are 

created is appreciated the xx'hole of the complex subject of muscle segmentation ec 


inn 


rational and can be mastered in a matter of mmutes t e of tl 

Rules of segmental mnerx'ation — In general it may be said (though this is less 
upper lunb than the loxxer) that any mox'ement of a joint is mnerx'ated b} 
segments The four segments concerned m a movement and its opposite are i 
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sequence, they control all movements possible m the ]omt For example, the spinal centre 
for the hip ]omt includes lumbar segments 2, 3, 4, 5, of which 2 and 3 control flexion, medial 
rotation and adduction, while 4 and 5 control the opposite movements, namely, extension, 
lateral rotation and abduction The second rule is that m passing distally one ]Oint into the 
hmb the four segments compnsing the joint innervation centre are, en bloc, one segment 
lower in the cord Thus the centre for the knee is 3, 4, 5. 1 (lumbar and sacral respectively) and 
it follows that for the anUe, one joint lower m the limb, the centre will be one segment lower, 
taamely, 4, 5, 1, 2 

lodiei kmb—lhe spinal centres controlling the hip, knee and ankle consist each of four 
''segments, namely hip 2, 3-4, 5 , knee 3, 4-5, 1 , and ankle 4, 5-1 , 2 To dissociate the centres 
lito flexor and extensor components, start by contracting the anterior muscles first These 
are innervated from the upper two segments in the case of each joint (Table I) 

TABLE I 


Segmental Innervation of Joints of the Lower Limb 


Hip 

Knee 

Ankle 

Foot 

Flex 2 

3 

Extend 4 

5 

Extend 3 

4 

Flex 5 

1 

Dorsiflex 4 

5 

Plantarflex 1 

2 

Intnnsic muscles 1 

2 

3 


These and other joint movements to be described can be perfoirned (if only mentally) 
while saying the numbers and in this way the whole system can be memorised readily, as m 
leammg the movements of an exercise (Fig 7) A knowledge of the primary action of any 
muscle is all that is now required to give its nerve supply The following are examples 


/ 

Psoas and iliacus (flex hip) 

2 3 

/ 

Vastus intermedius (extends knee) 

3 4 

Soleus (flexes ankle) 

1 2 


The above are simple antero-postenor movements of the jomts of the lower limb The 
segmental innervation of mversion and eversion of the foot is shown m Table II 


TABLE II 

Segmental Innervation of Tarsal Movements 


In\ ert foot 4 

E\ ert foot 5 

1 


Tlus gi\ es an indication of the innervation of the antenor and postenor tibial and the 
peroneal muscles It is important to remember this, because tibialis posterior is mnervated 
by L 4, not bj^ S 1 and S 2 like the other foot flexing muscles among which it lies It should 
also be noted that all the movements at the hip are mnenmted by the same four Segments 
that control flexion and extension (Table III) 


, TABLE III 

J ; Segme ntal Innervation of Lateral and Rotational Movement at th e Hip 

Adduction and medial rotation (c/ flexion) 2 

Abduction and lateral rotation (c/ extension) 4 
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From this anal} sis it mil be seen that, mth the exception of inversion of the foot, each 
morement of a joint is controlled from two spinal segments, and the opposite mo\cment 
by the tvo segments next m numerical sequence If these movements with their 
corresponding numbers axe memorised it becomes a simple matter not only to state tlie 
segmental value of a gn en muscle but also mentally to w'ork out the essential muscular 
distnbution of any segment 

Upper hmb — In the case of the upper hmb the rule that each joint movement is controlled 
through tw o contiguous spinal segments does not hold quite so universally as in the case of 
the lo\ver hmb In three cases the essential segment is a single one But the rule that joint' 
farther dowm the hmb are controlled by spmal centres low’^er down in the cord still hold^ 
The segments controlhng the joints of the upper hmb are shown in their simplest form il 
Table IV 

TABLE It' 


Segmental Innervation of Joints of the Upper Limb 


Shoulder 

ElboA\ 

Wnst 

Hand 

Xbduct 

externalh rotate 5 
\dduct 

internally rotate 6 

7 

8 

Flex 5 1 

6 Pronate 6 

Supmate 6 

Extend 7 , 

8 

Flex 6 

7 

Extend 8 

Intrinsic muscles Tli 1 


It IS to be noted that flexion and extension of the shoulder are not included, pectoralis major, 
latissimus dorsi and deltoid are used m these movements, and they are already covered m 
the above analysis The segments involved are 5, 6, 7, 8 (5 for deltoid and 6, 7, 8 for pectoralis 
major and latissimus dorsi) The foUowmg examples indicate the application of the formula 


Pectoralis major (adducts shoulder) 6 7 8 

Latissimus dorsi (adducts shoulder) 6, 7 8 

Deltoid (abducts shoulder) 5 

Subscapularis (internally rotates shoulder) 6 7 

Brachioradiabs (flexes elbow) 5 6 




It may be objected that m the first two examples the list of segments quoted is not 
complete, as the muscles receive fibres from all five roots of the brachial plexus, or it ma\ 
be pomted out that the deltoid receives C 5 and 6, not merely C 5 as given here Althougli 
muscles may receive fibres from several roots it is usually true that not all these roots are of 
equal significance The constitution of the phrenic nerve illustrates the pomt There is no 
doubt that C 3, 4 and 5 form the phremc nerve, but the essential segment is C 4, for without 
it the diaphragm will not function Therefore, for practical purposes the segmental mnen'ation 
of the diaphragm is C 4, and it is indeed debatable whether it is not poor teaching to inclu e 
C 3 and 5, m case the student should give them an emphasis equal to C 4 The scheme 
outlmed here is mtended to indicate the essential segments with sufficient accuracy for c imca 
purposes For the chnician and the medical student the scheme provides a simple met lO^ 
of remembermg the segmental supply of any limb muscle and the muscular distnbution 


any spinal segment 

Detailed analysis of segmentation in the gluteal region and forearm For t ose \ ^ 
wish to have a more accurate conception of segmental innervation of muscles the g u 
region and forearm may be considered further 

The muscles of the gluteal region — In the simple scheme the innervation of extension, a u^^^^ 
and lateral rotation of the hip is given as L 4, 5 These are the essential segments, “ ° 
contnbute Fortunatety there is an eas}'' scheme of memonsmg the more detailed arra g 
it is to remember the supenor gluteal nen^e as 4, 5, 1 and the infenor gluteal as one se 
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anku inversion s eversion 


Fig 7 

The segmental innervation of the movements of the lower hmb 



I 



HAND fiKTWwsic uuscLf)} 


Fig S 

The segmental inneri ation of the moi ements of the upper limb 
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lower, namelj^ 5, 1,2 The same three segments are contained in the neiwe to quadratiN 
femons and the nerv e to obturator mtemus respectivelj'- (note that the higher group of 
segments supplies the apparently lower muscles) (Table V ) 


TABLE V 

Segmental I^NERVATIO^ of the Gluteal Muscles 


Xer\e to quadratus femons and 
inferior gemellus 

Xer\ e to obturator mtemus and 
supenor gemellus 


4 5,1 

5 I 2 


Superior gluteal nerie (gluteus mcdiiis 
gluteus minimus tensor fasciae femons) 

Infenor gluteal nerve (gluteus ma\imus) 


\11 the muscles of the buttock fall into one or other of these groups except pirifornii‘> 
which IS not a true lower limb muscle but part of the prevertebral rectus that has migrated 
dowmwards to gam attachment to the lower limb and still retains its segmental innervation 
from separate spinal nen'^es (S 1,2) The lower group, 5,1,2, supphes gluteus maximus (infenor 
gluteal nerve) and obturator mtemus wnth its supenor gemellus (nerve to obturator intemu>i), 
all the remaimng muscles of the buttock are supphed by 4, 5, 1 

The muscles of the forearm — In the simple scheme the innervation of all the flexor muscles m 
the forearm is given as C 6, 7 , and of all the extensors, C 8 It is probably more important 
to enlarge this formula than is the case with the muscles of the buttock The second nilc 
of segmental mnenmtion holds m the case of the forearm, namely, that the more distal joint' 
in the limbs are under control of more caudall}'’ placed centres It is best to consider them 
from above dowmw'ards, remembermg the elbow as 6, 6-7, 8 (Fig 8) The detailed segmental 
innen ation is showm m Table VI 


TABLE VI 

Segmental Innervation of the Muscles of the Forearm 


Wrist — Flex 

6 7 

Extend 

6,7 

Fingers and thumb — Flex 

7,8 

Extend 

7 8 

(one joint lower one segment low er) 


Hand intrinsic muscles 

Th 1 

(one segment low er) 



It IS interesting to note the innervation of the wnst flexors Flexor carpi radia is i^ 
inner\mted bj’’ C 6, 7, and this is indicated m the above formula, but it does not appear t n 
flexor carpi ulnans fits into this scheme, innervated as it is from the ulnar nerve The me 
cord, from which the ulnar nen'^e is denved, contains C 8 and Th 1 fibres onl3^ But a^^ 
(1877) has descnbed a contnbution from the lateral cord to the ulnar neiam in 
over 90 per cent of 290 dissections of the brachial plexus, and m half the remainder ^ 
a commumcation from C 7 to the medial cord and so to the ulnar nerve Wilfre 
(1904) in thirtj^ dissections made similar observations, the lateral head of the u 
wns present in tw entj^-six dissections, and he adds the significant obsenmtion t a ^ 
evidence suggests that flexor carpi ulnans is supphed wuth C 7 fibres A frequency o ^ 

found b\ V'^alsh and Hams makes the delicate lateral head of the ulnar ^ Teht"" 

constant a constituent of the brachial plexus as an}'^ other nerve, m spite of its ^ 
current text-book descnptions It is the wTiter’s suggestion that the reason for t e 
of the lateral head of the ulnar neix’^e is that flexion of the w'nst is under contro o 
centre at C 6, 7, and that the efferent fibres from this centre must reach flexor w 
and are forced to take this route The flexor carpi ulnans is, in fact, innen a e 
fibres from the se\ enth cemcal segment 
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Discussion- Among the earliest investigations mto the segmental supply of hinb muscles 
were those of Femer and Yeo (1881). who reported the multi-] omted movements obtained by 
stimulation of single spinal nerves and determined most of the muscles that contract They 
stated "It is evident that the cervical and lumbar enlargements of the spinal cord are centres 
of highly co-ordmated muscular combinations ” It has been said that in no sense can the 
dermatomes and myotomes of the hmbs be sard to correspond There is one minor point of 
apparent resemblance that can be very misleading m a few situations a muscle on the pre-axial 
^order has a higher segmental supply than one on the post-axial border (for example, brachio- 
Adialis and the rdnar flexor and extensor of the wrist, the anterior and postenor tibials and 
\]iie peronei) Such an arrangement is entirely fortuitous and has no place m the underlying 
plan of lunb segmentation Nevertheless, it was enough to deceive Hemngham (1886) who 
stated “ The superficial thumb muscles are supplied by C 6 or C 7, never from C 8 or Th 1 , 
the little finger muscles are supphed by C 8 as axe the deep muscles of the hand There is 
no Th 1 in the hand ” Sherrington (1892) denied this and showed that, on the contrary, the 
intrinsic muscles of the hand are supphed by Th 1 only In the Rhesus monkey he showed, 
too, that in the muscles of the hand there is no mtra-segmental vanation in Th 1 segment 
from the pre-axial to the post-axial side of the hand Furthermore he pointed out that m 
the case of the gastrocnemius the lateral head has a higher segmental innervation than the 
pre-axial medial head— thus puttmg Hemngham's hypothesis out of court Hernngham’s 
conception of higher pre-axial supply was brilliantly true of dermatomes, false of myotomes 
His conclusions on root distnbution were made by direct dissection in man Sherrmgton’s 
conclusions were made by stimulation of single separate spinal nerves in Rhesus and the cat, 
a procedure which, by the nature of the arrangement of the spinal centres, could never produce 
the normal regular joint movements (Fig 9) The author agrees with Wilfred Harns (1904) 
that " neither of these methods is more than approximately correct when its results are 
directly applied to the motor distnbution of the human plexus ” It is an example which 
illustrates the limitations of the analytical method of expenmental investigation It is, m 
- i writer’s opinion, only by the synthetic method of approach that the truth can be arrived 
at! in this case The \vnter has attempted to reproduce joint movements m the cat by 
stimulation of the antenor grey columns, but with very equivocal results, as may be expected 
It IS not possible to confine the stimulus to one single jomt centre It is by chnicaTobservation 
in man that the segmental motor distnbution can be precisely determined, once done, the 
extent of the spinal centres can be inferred from this evidence 

Much more accurate information is now available than was possessed by either 
Herringham or Sherrington, though it should be stated that the final word about the segmental 
mnen.'ation of the limb muscles has by no means been wntten Many details of distnbution 
of segmental fibres are still unknown In particular, the destmation of S 3 in the medial 
popliteal nerve is very uncertain, the author feels that there is significance in Guttmann’s 
(1947) view, based on clinical evidence, that it supphes the intnnsic muscles of the sole of 
tile foGt, such a distnbution would fit m wth the concept that the most penpheral joints m 
a limb are controlled by the most caudally placed spmal centres In this connection also 
Shernngton s work is of interest In the stately circumlocution of a more spacious age he 
uTote (1892) In mew of my outi expenments the probability amounts m my owm thinkmg 
almost to certaint}^ that m man the lower hmit of the motor outflow to the intnnsic muscles 
of the foot does often, though not always, extend mto the third sacral root ’’ 
y 4ii appreciation of the pnnciples outlined above shows how orderly is the arrangement 
Inch the muscle segments are distnbuted m the hmbs in regular sequence for consecutive 
joint mo\ements The whole sjstem of m3mtomes and their mnervation becomes clear 
rca 4 m the prerolandic cortex controls not muscles but joint movements This control is 
exercised through spinal centres composed of segments that are arranged in orderlj'^ sequence 
from iboxe downwards, generally m groups of four segments for each joint It is probable 
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that the subcortical control of common movements m lower animals is m large measure spina! 
and that it exists m such spmal centres as have been descnbed above in man Sherrington 
(1892) and Bruce (1901) descnbed the existence of such cell aggregates m the adult spina' 
cord, and the latter’s atlas gives a descnption of their situation and the number of antenoi 
horn cells m each Sherrington descnbed three groups of cells in the anterior hom, a medial 
an antero-lateral and a postero-lateral He was of opinion, correct])^ that the medial grouj 
mneramtes the muscles of the bodj^ wall, the lateral groups the muscles of the limbs \t n 
meeting of the Ph} siological Society in 1892 he showed the spmal cord of an adult cat 

C 8 the postero-lateral groi* 
of antenor horn cells 

^ mucn reduced on one ski 

j /V j — the side from which tin 

( V - ~ ^ forefoot had been amputated 

p — ' when the animal was le^ 

- / than a month old Hn 

/C- ^ i conclusion that the motor 

. \ /j cells of the limb muscle^ lie 

j in the lateral regions of the 

j antenor horns has since 

I I received ample confirmation, 

P, 'i etc ) has showm that spinal 

''A ! ' I centres exist as anatomical 

\ / I n £ £ entities in foetal man, rabbit 

~ ~ 1 f7 "7 and rat, and that the more 

jc' / M ' caudally placed centres cK 

/ I j j situated more posteno,'v 

\ I ' f in the lateral part of ti 

Li — -iJ ankle antenor horn It seem 

' ! inconceivable that die 

centres can be made 
some confidence Such a 
reconstruction of the louei 

The spinal centres for the lower hmb in man limb centres in man IS shouf 

m Fig 9 A reconstnictioa 

for the upper hmb centres in the cervical enlargement would be similar, follownng ° 
mdicated m Tables IV and VI The boundanes of the joint centres are not precise 
demarcated, but shade off as do the boundanes of the cortical centres m Area 4 
central core of the areas is indicated m the formulae, the centre itself can jjj^r 

as extendmg a further segment above or below that stated — though not beyon 

of the plexus itself ,, I 

The chmeal importance of the precise location m the cord of the spina c 
than that of the cortical centres, because a lesion confined exclusively to a sing e 
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IS imhkely to occur m the cord But the existence of such centres is of great acadeinic interest, 
anTtheir precise levels can be so easily remembered that the scheme can be made to serve 
virtuaUy i a mnemonic to place the segmental supply of any muscle The author has taught 
the scheme to several hundred postgraduate students, to whom it has given great satisfaction 
Many examples of its apphcation have been recalled by these doctors from their own c mic 
expenence Perhaps the most staking example was the case of a Jamaican member of a 
class whose smile of comprehension and satisfaction became wider and under as the lecture 
Proceeded At its conclusion the case he presented was his own Antenor poliomyelitis at 
4e age of eighteen months had left him uuth gluteal weakness, quadriceps weakness mth 
absent knee jerk, and inability to invert the foot but without foot drop He had never 
understood the anatomy of his lesion until that moment — it was a pure L 4 paralysis, as 
reference to the Tables for the lower limb (Tables I and II) will show 
Pre- and posi-fixaiion — The above figures refer to the segments in normally placed limb 
plexuses In cases of pre- and post-fixation the appropriate number of segments must be 
subtracted or added The incidence of pre- and post-fixation is high, exact figures are not 
knoum But although a segment to a limb may 
vary with regard to the vertebral column, the 


segments always maintain their relative positions 
to each other, a fact which was knoum to 
Herrmgham in 1886 

MUSCLES WITH A DOUBLE NERVE SUPPLY 
Each component root of a limb plexus 
divides into an antenor and postenor division 
for the innervation of the flexor and extensor 
compartments respectively In the brachial 
plexus the division takes place after the formation 
' ■ ' the trunks, while in the simpler lumbo-sacral 
- plexus it takes place before the formation of the 
branches The more precisely acting flexors 
demand a richer innervation than the coarser 
extensor muscles, consequently we find that 
the most caudal root of a plexus (Th 1 , S3) 
is distnbuted, as far as its motor fibres are 
concerned, entirely to the flexor compartment 
of the hmb 



Fig 10 

Cross-section of the arm above the elbow 
The arrow indicates the site of the foetal 
intermuscular septum between flexor and 
extensor compartments 


these facts m mind it is easy to understand that such a muscle as flexor digitorum 
profundus u ith its accompanjnng lumbncals can have a double nerve supply, from the ulnar 
and median nen es, for each of these is a nen e of the flexor compartment of the upper hmb, 
derived originally from the antenor dmsions of the tninks It is more difiicult to understand 
the branch to brachiahs from the radial (musculospiral) nerve, for the radial nerve is the 
none of tne extensor compartment while brachiahs is a flexor muscle The explanation is 
that the portion of brachiahs innerr ated by the radial nerve developed in the extensor 
compartment of the foetal limb Subsequent alteration in position of the septum betw^een 
the flexor and extensor compartments has included this part of brachialis in the flexor 
compartment, where It fuses with that part innenmted by the musculocutaneous nerve (Fig 10) 

- ,.o included m the flexor compartment are the brachio-radialis muscle and that part of the 
radnl ner\ e which runs abo\ e and antenor to the elbow joint A similar extent of the ulnar 
ncne a nene of the flexor compartment, is contained m the extensor compartment The 
hteral and medial intermuscular septa of the adult arm do not represent the foetal division 
between flexor and extensor compartments 
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In the case of the hamstrings, aU are supplied by the medial popliteal moiet\ of (h 
sciatic nerv e (the ner\'e of the fle\or compartment) except the short head of the bicejis 1 lu 
although a flexor muscle, is supphed b}^ the lateral popliteal component of the sciatic none 
which is the nerve of the extensor compartment of the leg The reason is that the short lien 
of the biceps was developed in the extensor compartment and only later migrated into tin 
flexor compartment Pectmeus affords another example An adductor of the thigli, it i 
ah\a 3 ^s developed in the extensor compartment and is supphed usually by the femoral ner\o 
the nerv^e of the extensor compartment , but in one out of three individuals it den\Ts its supp) 
also from an accessory obturator nerve The obturator nerve itself is a nerv’e of tlie fle\j 
compartment But the accessory obturator nerve is rmsnamed, it arises from posiert 
dmsions of the lumbar nerves (2, 3) and notwithstanding the fact that it emerges on t/ 
medial side of psoas should nghtly be called the accessory femoral Like the femoral it emerge; 
on the cephalic side of the pubic bone, the true obturator nerAm emerges on the caudal side 
of that bone In some cases pectmeus receives fibres from the true obturator nerve, in siicli 
cases that part of the muscle mnervated from the obturator wiU have developed in the flexor 
(obturator) compartment The muscle lies at the pre-axial border of the limb and, hU 
brachiahs, is formed by fusion of flexor and extensor flesh 

In short, the nerve supply of aU muscles is a certain guide to their embryological development 
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^erciball J^ott 
1714=1788 



^ercibaU JPott 

Percivall Pott is perhaps the best-knorvn English surgeon of the pre-antiseptic era His 
fame in the eighteenth century has persisted and been maintained by clear descnptions of 
the iniury and diseases of bone that are associated with his name In him is to be seen the 
beginning of an attitude untrammelled by irrational obedience to the dictates and practices 
o5 the early fathers of medicine He had great influence on the development of English 

' j He was bom on January 6, 1714, m Threadneedle Street, London The house was 
subsequently pulled down and on its site an extension of the Bank of England was built 
His father, a descendant of an old Cheshire family, died when he was only three years old, 
leaving a mfe and child in somewhat straitened circumstances The mother, anxious about 
the boy’s education, received help from her relative. Dr Wilcox, Bishop of Rochester, and 
Percivall was thus sent to a school at Darenth in Kent Here he made good progress in 
the classics and it was thought that he imght become a candidate for holy orders, but he 
was attracted to medicine 

To secure entrance to the medical profession, apprenticeship to a regular practitioner 
was then necessary and most pupils became attached to an apothecary in private practice 
Few probationerships were available at hospitals but young Pott was fortunate, for in his 
sixteenth year he obtained a seven years' apprenticeship to Edward Nourse, assistant surgeon 
to St Bartholomew’s Hospital, paying two hundred guineas for his indentures Nourse 
lectured in anatomy and surgery at Barber-Surgeons’ Hall and at London House in Aldersgate 
Street For these lectures Pott dissected demonstration specimens and laid the foundation 
of the anatomical knowledge which later gave him so great an advantage over his 
contemporaries 

After apprenticeship to Edward Nourse, on " September 7, 1736, Percivall Pott was 
, admitted to the Freedom of the Company (of the Barber-Surgeons) by service, upon the 
^ e^imony of his master and was sworn ” Later the same day “ the said Mr Percivall Pott 
was examined touching his skill in surgery m order to have the Great Diploma His answers 
were approved, and he was ordered a Diploma under the seal of the Company and the hands 
of the Governors testifying his skill and impowenng him to practise ” The Great Diploma 
was a rare award and was granted only after very thorough examination , in some ways it 
corresponded to the present F R C S 

Pott took a house m Fenchurch Street into which he moved with his mother and her 
daughter by her first mamage A few years later he moved to Bow Lane and whilst practising 
there took the livery of the Barber-Surgeons’ Company and paid the usual fine of £10 In 
1(45 he was elected assistant surgeon to St Bartholomew’s Hospital, becoimng full surgeon 
four years later 

In the year that Pott was appointed to the staff of St Bartholomew’s, the Barber-Surgeons’ 
Company was dissolved by Act of Parliament after a partnership of two hundred years A 
few weeks after separating the surgeons met together at Stationers’ Hall as “The Master, 
Governors and Commonality of the Art and Science of Surgery ’’ which body afterwards 
became known as the Corporation of Surgeons In 1751 they settled m their oivn quarters in 
the Old Bailev Pott took a very active part in the affairs of the new Corporation and on 
IwU ), 1753, Its Court of Assistants elected him and William Hunter as the first Masters (or 
' cturers) of -tnatomi Later Pott ivas appointed to other offices and in 1765 was elected 
Master (or Go\ emor) of the Corporation 

Mlicn Pott began his work as hospital surgeon there was little organised teaching of 
medical students in London Samuel Sharp of Guy’s gave a course of evenmg lectures on 
aintonn , surgical operations and bandaging to a Society of Naval Surgeons w^hich met at 
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Co\ent Garden, and Ednard Nourse gave occasional lectures on surgical pnnciples at 
Bartholomew ’s Percn all Pott w as the first to introduce regular teaching of clinical 
at the bed-side He spoke of cures, mistakes and expenence of other patients with cimib, 
disorders and such instruction drew manj'^ students around him, some of whom includu' 
John Hunter, Abemeth}', Bhcke and Earle He also gave lectures m his own house in \\ atlini. 
Street, to which he had removed from Bow Lane, and the attractive manner of lus dclncn 
was testified b} Sir \^illiam Blizzard when he said “ It was difficult to gi\c an idea of th 
elegance of his language, the ammation of his manner or the perceptive force or eftect of i) 
truths and his doctnnes " • 

At the time that Pott wms elected to the staff of St Bartholomew^’s Hospital he wrotf 
paper — “ An Account of Tumours w^hich rendered the Bones Soft ” — w^hich w'as published , 
the Philosophical Transactions After that contnbution he wms silent for tw'elve i cars, bui 
at the age of fortj -three an event occurred w'hich induced him to become a constant wnti 
in surger}^ wffiereby he gamed w'orld-wide fame It was in 1756 while nding in what is now 
known as the Old Kent Road that an accident befeU him Sir James Earle, his son-m lair 
and biographer, relates that 

He ■nas thrown from his horse and suffered a compound fracture of the leg the bone being forced throu h 
the integuments Conscious of the dangers attendant on fractures of this nature and thoroughh awm 
hoi\ much thej mav be increased by rough treatment or improper position he would not suffer 
to be mo\ ed until he had made the necessar}' dispositions He sent to Westminster, then the ncirist 
place for tw o Chairmen to bring their poles and patiently la3’' on the cold pavement it being the micldb 
of Januarj till the} arrived In this situation he purchased a door to which he made them nail their pole 
^^■hen all vas ready he caused himself to be laid on it and was earned through Southwark, o\er London 
bndge to Watling-Street near St Pauls where he had lived for some time — a tremendous distance m 
such a state' I cannot forbear remarking that on such occasions a coach is too frequently emploied th' 
jolting motion of which with the unavoidable awkwardness of position and the difficulty of gettini! n 
and out cause a great and often a fatal aggravation of the mischief At a consultation of surgeons thf 
case was thought so desperate as to require immediate amputation Itir Pott, conMneed that noo ' 
could be a proper judge in his own case submitted to their opinion, and the instruments were actin' 
got read\ when Mr Nourse who had been prevented from coming sooner fortunatel} entered the ro 
After examining the limb he conceived there w'as a possibility of preserv'ing it an attempt to save it \ 
acquiesced in and succeeded This case which Mr Pott sometimes referred to was a strong instance 
the great advantage of preventing the insinuation of air into the wound of a compound fracture an 
probablv would not have ended so happily if the bone had not made its exit or external opening a* 
distance from the fracture so that w'hen it was returned into the proper place, a sort of valve was 
which excluded air Thus no bad symptom ensued, but the wound healed in some measure b\ the 
intention 

Sir D’Arc}' Power thought that “ the accident which Pott sustained w'as an open fraefu^ 
of the tibia — spiral or verjr obhque — and that the rub-shaped end of the upper 
penetrated the skin ” Beanng m mind the gloomy fate of a compound fracture up to 
mid-Victonan era, Pott himself contnbuted greath' to the preservation of his limb ant ^ ^ 
good healing of his fracture by his foresight m safeguarding the leg from the mom 
accident until he reached his home , 

Up to the time of his accident Pott had recorded his expenences and investiga 
the manusenpts of his lectures but had published none of them He took advantage^^^^ 
leisure imposed bj convalescence m prepanng for publication and, once starte < > ^ 

contmued writing for over tw'ent}^ years His first work—" A Treatise on up 
appeared m 1756, follow'ed b}^ several others on diseases of the testicle, ea ^ 
curv ature of the spine with low er limb palsy, fractures and dislocations ' 

Pott’s Fracture — One of the important contnbutions to surgerj'’ by Pott was hm m 
entitled “Some few' General Remarks on Fractures and Dislocations pn r" 

He opposed the existing treatment by continuous instrumental traction whic i ^ 

and fatiguing He asserted that a fracture could be best reduced and correc lo 
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bv keeping the limb m such a posture that the muscles were continually relaxed This teaching 
had a far-reaching effect, for Pott’s method of treating fractures was generally adopted m 
England and it prevailed for several generations In this monograph he also described the 
fracture-dislocation of the ankle that now bears his name, with an illustration of the resulting 
valgoid displacement of the foot and a drawing of the skeletal injuries responsible for it His 
description is quite impersonal and he makes no mention of the fracture that he himself 
sustained In consequence there has been some misapprehension as to the nature of Pott s 
accident His classical descnption of the ankle fracture-dislocation, and his reticence about 
is OUT! fracture of the tibia at a higher level, have misled many to believe that in descnbing 
tie ankle injury he was speaking of something within his own intimate experience This 
iJisconception has helped to fasten his name to the fracture-dislocation which he portrays 
in these ivords 

WTien by leaping or lumping the fibula breaks in the weak part already mentioned that is ivithin two 
or three inches of its lower extremity lA'^hen this happens the inferior fractured end of the fibula falls 
inward toward the tibia that extremity of the bone which forms the outer ancle is turned somewhat 
outward and upward and the tibia having lost its proper support and not being oi itseli capable of steadily 
preserving its true perpendicular bearing is forced off from the astragalus inwards by which means the 
weak bursal or common ligament of the joint is violently stretched, if not torn, and the strong ones which 
fasten the tibia to the astragalus and os calcis are always lacerated thus producing at the same time a 
perfect fracture and a partial dislocation to which is sometimes added a wound in the integument made 
by the bone at the inner ancle When this accident is accompanied as it sometimes is by a w ound of the 
integuments of the inner ancle and that made by the protrusion of the bone it not infrequently ends in 
a fatal gangrene unless prevented by timely amputation though I have several times seen it do very well 
without But in Its most simple state, unaccompanied with any wound it is extreme!} troublesome to 
put to rights still more so to keep it in order and unless managed w ith address and skill is very frequently 
products e both of lameness and deformity ever afterward 

Pott’s Disease — The best known of Pott’s contributions to surgery was his treatise entitled 
“ Remarks on that kind of Palsy of the lower limbs which is frequently found to accompany 
-A pun^ature of the Spine and is supposed to be caused by it ” It was published in 1779 and 
r, jis translated into French and Dutch , the disease which it descnbed became known on the 
continent as " La maladie du Pott ” This monograph reveals his ability as a clinical observer 
and the lucidity of his diction He painted these patients with their symptoms and signs with 
so sure a touch that we can add nothmg to the picture He differentiated between flaccid and 
spastic paralj'sis and noted that spasticity was the invariable rule of spinal cord pressure 
in spinal canes He said 


The disease of which 1 mean to speak is generally called a palsy as it consists m a total or partial abolition 
of the power of using and sometimes of even moiing the lower limbs inconsequence as is generally supposed 
of a cur\ ature of some part of the spine To this distemper both sexes and all ages are equally liable 
Until the cun ature of the spine has been discovered it generally passes for a nervous complaint I 

ha\e m compliance with custom called the disease a palsy }'et there are some essential circumstances 
in which this affection differs from a common nervous pals} The legs and thighs are rendered unfit for 
ill the purposes of locomotion and do also lose much of their sensibility but they have neither the flabby 
feel which a truU parabtick limb has nor ha\e the} that seeming looseness at the joints nor that total 
incipacitN of resistance which allows the latter to be twisted in almost all directions on the contrary the 
jointe haic frequenth a considerable degree of stiffness particular!} the ancles by which stiffness the feet 
of children are generalh pointed dowmward and thei are prevented from setting them flat upon the 


\ second essav was published in 1782 in which Pott dealt mainly mth the morbid 
iatom\ of disease of the spine, accompanied by engranngs illustrating the changes that 
occun-ed m the v ertehrae He concluded that the disorder had its ongm elsewhere in the body 
the disease n as scrophula, and n as capable of rev ealing itself m a v anety of organs To give 
1 a modern termmologv , tuberculosis is an mfectn e disease with local manifestations In 
concluding his essav with a summary of the morbid anatomy he said 
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‘ This morbid affection shews itself m a ^anet 5 of forms, but although its appearances be lariou'; iti 
thei are alwats such as determine the true nature of the distemper Sometimes it appears in a thicKimJ 
state of the ligaments connecting the \ertebrae together, wnthout any apparent affection of the twm 
Sometimes in the form of a distempered state of the intervertebral substances, called cartilages Somitinn 
in that of diseased glands either in a merely indurated and enlarged state or what is more frequent m 
that of a partial suppuration Sometimes it is found m the form of bags or cjsts, containing a qiinntiii 
of stuff of a unequal consistence, parth purulent, partly sanious and parti) a curd-hke kind of substance 
and not unfrequently entire!) of the last Sometimes under these bags or C)sts, e\en wink tboi nnnm 
whole, the subjacent bones are found to be distempered that is depnied of periosteum, and tcndmi, to 
become carious Sometimes these collections erode the containing membranes and make thtir waj 
downward by the side of the psoas muscle, towards the groin or by the side of the pelvis behind the gre-^ 
trochanter, or m some cases to the outside of the upper part of the thigh That the disease whuf 

produces these effects on the spine, and the parts in its vicinity is what is in general called the scropluilf 
that IS, that same kind of indisposition as occasions the thick upper lip, the tedious obstinate ophthalnu 
the indurated glands under the chin, and in the neck, the obstructed mesenten the hard dr\ cough tin 
glaiT) swelhngs of the wnst and ancles the thickened hgaments of the joints the enlargement and 
of the hones ’’ 


The treatment of spinal disease had been directed towards the straightening of tJie 
kjTphosis and was attempted by means of “ steel stajis, the suing, the screw chair and 
other pieces of machmer^i ” Pott had observed that no permanent good purpose had been 
served by these procedures and he dehberately made no attempt to correct the deformitj 
This was a new departure m treatment and was the first sign of understanding of the natural 
process of cure bj'’ osseous fusion through vertebral collapse But he was persuaded, 
partly by the mspiration of Hippocratic teachmg, to form an artificial sinus by appljmr 
caustic to the skin on each side of the gibbus m the belief that a prolonged flow of exudatf 
had curative value He seemed confirmed m his view by the frequent relief of paralysis u 
patients submitted to this operation It was not perfoimed with the object of drainini 
an abscess, and mdeed there seldom is any superficial abscess in Pott’s paraplegia But b 
did cure the patients m another way The artificial sinus imposed recumbency, and ii 


consequence of prolonged rest the paralysis disappeared Pott, like many of his successor 
faded to realise the decisive importance of rest It was not untd nearly a century later th 
the value of rest m j omt tuberculosis was formulated by Hdton and Hugh Owen Thomas 
Pott ’s Puffy Tumour — Pott took considerable mterest m head mjunes In 1760 he publisher 
a monograph entitled '' Observations on the Nature and Consequences of Wounds ane 
Contusions of the Head, Fractures of the SkuU, Concussions of the Bram, etc ” This ua; 
foUow^ed m 1768 by another monograph, and two further editions of the work appeared later 
These productions w’-ere prepared carefully and bore evidence of extensive reading of Latin 
and French ivntmgs on the subject He did much to simplify trephimng of the skull m 
advanced the knowledge of the morbid anatomy of cerebral injurj^ His publications inclu t 
abundant case histones w'hich are mteresting apart from their main purpose, his de 
narrative touches upon the occupations, social habits and customs of ordinary people in 
eighteenth century^ The particular scalp swelling or puffy tumour that he desenbe 
referred to m this paragraph 

' If the S)Tnptoms of pressure, such as stupidity, loss of sense, voluntary motion etc appear 
days after the head has suffered injury from external mischief they do most probably imp ' j, 

of a fluid somewhere this effusion may be in the substance of the brain in its \entricles 
membranes, or on the surface of the dura mater and which of these is the real situation of such 
IS a matter of great uncertaintv, none of them being attended with any peculiar mark or 
depended upon as pointmg it out precisely but the inflammation of the dura mater and t e 
matter between it and the skull, in consequence of contusion, is generally indicated an 
which 1 ha^ e hardl) e\ er known to fail , I mean a puffy, circumscnbed indolent tumour o ^ 
a spontaneous separation of the pencramum from the skull under such tumour 
therefore following a smart blow on the head, and attended with languor pain n” 

quick pulse headache and sbght irregular shivenngs do almost infallibly indicate an m am 
and pus, either forming or formed between it and the cranium " 
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Pott’s contnbutions to the knowledge of head mjunes did much to establish him as one 
of the leading surgeons of his day But apart from these familiar eponymous disorders, a 
mass of scientific knowledge denying from Pott has long since been incorporated in surgical 
literature One instance is chimney-sweep’s cancer which he was the first to describe, he 
was the first to point out the carcmogenic properties of soot on man The expenmental 
venfication of Pott’s observations on the production of cancer in mice by soot irritation 
was accomplished by Passey m 1920 Moved by the misery of the chimney-boys he drew the 
attention of profession and public to the evil nature of their occupation 

_ , The fate of these people seems singularly hard , m their early infancy, they are most frequently treated 
dith great brutality and almost starved wth cold and hunger, they are thrust up narrow and sometimes 
hot chimneys where they are bruised burned and almost suffocated, and even when they get to puberty 
become peculiarly liable to a most noisome painful and fatal disease 

The employment of chimney-boys was eventually made illegal by Act of Parliament 
It IS almost incredible that even to-day there should exist a link with this degrading custom 
but a centenanan still lives who at the age of twelve worked fifteen hours a day, climbed the 
insides of chimneys, and swept dotvn soot with a hand brush 

The humane disposition of PercivaU Pott was displayed in other ways Before he joined 
the staff of St Bartholomew’s, extensive use was made of escharotics and the actual cautery, 
but Pott condemned the practice and ultimately succeeded m abolishing it Furthermore, 
he contrived to render surgical treatment as nuld as possible, consistent with efficiency, and 
this principle was reflected in his use at operations of a reduced number of instruments of 
simple design These reforms were greeted with some contempt by his colleagues who were 
accustomed to elaboration of technique but Abernethy, a warm adnurer, testified to Pott’s 
consideration for the ease and comfort of his patients 

He also had a kindly heart towards his dressers, some of whom he took into his own 
home He took a leading part m improving the instruction of students His lectures were 
__open to all on pajmient of a small fee and they were well attended He facilitated the 
, J^flusion of surgical instruction by selhng his own publications at low cost instead of in the 
conventional form of heavy and expensive volumes His monograph on palsy of the lower 
limbs m spinal currmture consisted of eighty-three pages and cost one shillmg and sixpence, 
and this venture paved the way for cheap medical text-books 

Judging by portraits of Pott he had a pleasmg appearance, and dressed accordmg to the 
fashion of the penod, visiting the hospital m his powdered wg, red coat and buckled sword 
In, the words of Earle he was “ elegant, lower than middle size ” He was an excellent 
conversationalist with ready vat and a fund of anecdotes He was a devoted son, and made 
a home for his mother until her death m 1746, after which he married the daughter of Robert 
Cruttenden bj, whom he had five sons and four daughters In 1769 he bought a house near 
Lincoln s Inn Fields and resided in it for seven years when he moved to Prince’s Street, 
Hanoi er Square At this time Sir Caesar Haivkins, who was reputed to have the best surgical 
practice m London, retired and Pott succeeded him in professional favour 

For the next ten j^ears Pott ivas much m demand as a consultant and apart from his 
hospital w ork he kept up a large correspondence ivith surgeons and practitioners who sought 
Ins opunon and adiuce from all over the ivorld He ivas the recipient of manj'^ distinctions 
in 1764 he was elected a Fellow' of the Ro3'al Societ}', the next I'ear he w'as appointed Master 
o the Corporation of Surgeons, in 1786 he W'as elected the first Honorary Fellow' of the 
I T-> of Surgeons of Edinburgh and the }'ear after that an Honorar}' Member of the 

_ luwal College of Surgeons m Ireland These last two honours w'ere conferred upon him at 
about the time of his retirement from St Bartholomew’s Hospital on July 12. 1787, after 
haMug. as he said, “ sened it man and boy for half a century' ” At the annual meetmg of 
the Hospital subsenbers he was elected a Goremor and at the dinner that followed there 

\OL 31 B, NO 3 \rGUST 1949 
M 



470 


\ ROCVN JONES 


as a mo-\ang scene The Right Honourable Thomas Harlej proposed the toast of Perci\ all 
Pott ^^ho uas usuall} composed and eloquent but on this occasion was overcome witli stuh 
emotion that after nsmg to repty u as unable to speak and resumed his seat in silence 
He contmued to practise but his retirement lasted onl}^ about eighteen montlis On 
December 27, 1788, he died of pneumonia due to a chill which he caught uhilst Msitini,' a 
patient m severe weather twenty miles from London His last; conscious words were "\l\ 
lamp IS almost extinguished, I hope it has burnt for the benefit of others ” He was buncd 
at Aldermary Church in Bow Lane, close to the remains of his mother 

Percivall Pott was a great leader in surgery who shone as a clinical surgeon He flounshc/ 
before the emergence of surgical pathology under John Hunter, and the deductions from lil 
clmical obseixmtion suffered from this lack of scientific interpretation He was, liowevcf 
particularly free from the shackles of tradition and was bold enough to cut a path of Ins own 
In a sense he was more acquainted mth the practice of surgery than Hunter but he lacked 
as the^ all lacked before the coming of Pasteur and Lister, the one key that saved surgen 
from being a tragic adventure 

PercivaU Pott is an outstanding figure m the evolution of surgery in Bntain He took 
part in the formation of the Corporation of Surgeons and became its Master, started organi'^cd 
teaching of medical students, and by his humane attitude, good sense and personal integnti 
helped greatly to raise the status of surgery in this country His \mtings were clear and 
composed with scholarly grace, and his observations recorded faithfully without being tedioii- 
Their translation into European languages did much to promote the prestige of Bntish surgen 
abroad Arthur rocvn jones 


references 

Horder T J (IS94) Life and Works of Percivall Pott St Bartholomew’s Hospital Reports 30, 163 
Lloi D G r^lARNER (1933) Life and Works of Percivall Pott St Bartholomew ’s Hospital Reports 66,2^1 
Pott Perch all (1790) The Chirurgical Works of Percivall Pott, FR S to which are added i sU t 
Account of the Life of the \uthor bj James Earle, Esq Three lolumes London printed for J Jolmsc 
Power Sir D \rc\ (1923) Perciiall Pott His own Fracture British Journal of Surgerj, 10, 313 
Power, Sir D Arct (1929) The tA orks of Percivall Pott British Journal of Surger}, 17, 1 


[This signature is reproduced from a letter preseried in the hbrarj of the Rojal College of 
England in which Pott WTOte concerning the apprenticeship and indentures of his son AA’’e art gn ^ 
permission to reproduce it and also for permission to reproduce one of the tiro portraits of Perena 
■which hang in the Council Room of the Royal College of Surgeons — Editor] 


and joint 




the journal of bone 



OTTO KAHLER (1849-1893) 
A Centennial Note 


How often is there not an element of incongruity, and even of ingratitude, in the way 
in which the halo of eponjnnous commemoration encompasses a medical name’ That rare 
Lnd fatal disease, multiple myelomatosis, is known universally m the literature as Kahler s 
isease, in honour of the Prague physician who described it m 1889 For the sake of historical 
jccuracy it may be recalled that this condition was first brought to the notice of the profession 
in 1846 by John Dalrymple, F R C S , surgeon to the Royal Ophthalmic Hospital, Moorfields 
London, in a communication " On the Microscopical Character of MoUities Ossium " (Dublm 
Quarterly Journal of Medical Science, 1846, N S 2, 85-95) It is recorded that " no suspicion 
of the affection of the bones existed dunng the hfe of the patient and the moUities was only 
revealed by the post-mortem examination ” The patient was attended by Wilham MacIntyre, 
M I) , physician to the Western General Dispensary The unne was exammed by Henry 
Bence Jones, F R S , physician to St George’s Hospital Four years later MacIntyre reported 
this “ Case of MoUities and Fragihtas Ossium, accompanied with unne strongly charged with 
animal matter,” in Medico-Chirurgical Transactions (1850, 33, 211-32) Bence Jones 
descnbed his test for what is now called " Bence Jones protein ” m a paper “ On a new 
substance occurring in the Urme of a patient with Molhties Ossium,” which appeared m the 
Philosophical Transactions of the Royal Society of London, 1848, 138, 55-62 

In the centennial year of his birth it is appropnate to note the part played by Otto Kahler 
m the history of multiple myelomatosis ^ Bom m Prague on January 8, 1849, the son of a 
doctor, he studied medicine m his native city and did post-graduate work m Pans under 
Charcot and Duchenne, from whom he imbibed a lifelong interest m neuropathology In 
_ 1878 he became Dozent at the German Umversity in Prague, and in 1886 Professor of Special 
^athology and Therapy Three years later he succeeded Hemnch Bamberger in the 
corresponding chair at Vienna The story of his hfe is a sad one Shortly before gomg to 
Vienna he noticed a smaU lump in his tongue which was removed by Carl Gussenbauer but 
soon recurred A second unsuccessful operation was performed by BiUroth m 1890 There 
were mdespread metastases, leading to his death on January 24, 1893, when at the height 
of his fame, a few weeks after his forty-fourth birthday 

Much valuable work was crowded into the few j'^ears of Kahler's professional activity 
He gave the first complete descnption of sjuingomyeha in 1888 (Prager medizmische 
V’ochenschrift, 1888, 13, 45, 63), and in the next year pubhshed his paper “ Zur 
Sj mptomatologie des multiplen IStyeloms ” in Wiener Medizmische Presse, 1889, 30, 209-13, 
253-5 onginally delivered as a lecture before the Verein deutscher Aerzte m Prague on 
January 11, 1889 " His patient was a doctor aged forty-six years It is mteresting to note 
that the author descnbed the presence of albuminuna and the pecuhar nature of the protein 
It IS unlikely that at that time ph 3 ''sicians m Europe were familiar mth Maclnt 5 ue’s and 
Dah} mple s accounts Kaliler was an excellent chmcian, a popular consultant, a lucid and 
stimulatmg teacher, and an anstocratic personality wnth a delightful sense of humour For 

seieral lears he edited tlie Zeitschnft fur khnische Mediciri and the Prager medizmische 
Vochenschnft ^ 


Tilt term Multiples Miclom 
Clunirgic 1S73 3, 162-72) 


i\as first used in 1873 bj J ^on Rustizkj (Deutsche Zeitschnft fur 


* This piptr -ilso ippeared m Prager medizmische Wocbenschnft 1889, 14, 33 45 but this I haie not seen 
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ORTHOPAEDIC SURGERY IN THE SIXTEENTH AND SEVENTEENTH CENTURIES 

DISMEMBRING 

William Brockbank and D Ll Griffiths, Manchester, England 

Fiom the Medical Ltbraty of the Univeisity of Manchester 


1 

o» 


^fgqs. f If^aafftOiff Bf^ trFp. 


Three hundred years ago amputation was one of the few operations which Hcn 
performed with a technique that had been at all standardised A verj'- good descnption o 
the usual technique of those days is included in a remarkable book published in London iff 
1617 with the title “ The Surgeon’s Mate, or Mihtary and Domestique Surger}' discoienni 
faithfullj and plainly ye method and order of ye Surgeon’s Chest, 3 ^e uses of the instruments 
the vertues and operations of ye medicines, with ye exact cures of w'ounds made bj' gunsliott 

and otherwise as namely \Vounds, Apostumc', 
Ulcers, Fistulas, Fractures, Dislocations with 
ye most easy and safest waj'^s of Amputation 
or Dismembnng, the cures of the Scun^e}', of 
ye fluxes of ye behy, of ye Colhcke and IJjacn 
Passio, of Tenasmus and Exitus Am and of the 
Calenture with a Treatise on 5 '’e cure of \e 
Plague, published for the Service of His Majedi 
and of the com wealth by John kVoodall ” 

This IS one of the great books of Bntidi 
surgery It deals entirely with diseases and 
injunes of seamen, for “ women on long voj'agC' 
are rare creatures ” The advice offered is a« 
thoroughly practical as one would expect from 
an author who w'as successively Arm)' surgeoi 
Surgeon-General to the East India Compan' 
Surgeon to St Bartholomew’s Hospital (IGlfij 
Naval surgeon (1627) and Master of the Barbei 
Surgeons’ Company (1633) 

A few extracts from the second, enlarge 
edition of 1639 (with some modification of the 
spelling) well desenbe a seventeenth centum 
amputation with several precepts that are nnt 





Fig 1 

1545 Amputation is apparently being 
performed through the knee joint but 
othennse the standard technique is used 
(From Ryff, 1545 ) 


out-of-place to-day “ Amputation or 


Bi' 


but necessitie hath no law 


membnng is the most lamentable part ® 
chirurgery, it were therefore the honour o 
Surgeon never to use dismembnng at all J ’ 
were possible for him to heale all he underta e 

— Since therefore it is of necessary use, let the 

Surgeon be ever prepared for it and to that end let the Dismembnng saw' be a\v.&K:> ^ 
readinesse, w'ell fitted and cleane kept m oyly cloivts to save it from rust 
constrained to use 3 'our saw' let first your Patient be weU informed of the 
of death b 3 ' the use thereof, presenbe him no certaintie of life and let the work e 
w'lth his ow'ne free w'lU and request and not otherwise Let him prepare his o 
ready sacnfice to the Lord b 3 r earnest prayers craving mercie and helpe 
and forget thou not also thy dutie m that kinde to crave mercie and he pe 
Almightie and that heartity For it is no small presumption to Dismember ^ 

of God This done hax'e th3' other instruments read 3 ' namel 3 ' a good Dismem nn^ 
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Fig 2 

j 

\ 1724 An upper hmb amputation being performed The technique is similar to that 

emplojed for the lower hmb (From Heister, 1724 ) 
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small incision knife, t\\o great square stitching needles armed uith ^e^J^ strong threcl \\a\ul 
and one needle also and thred the ordinary sort to sow rowlers, likewse ha\e reach kni'’ 
clowts, lesser clouds, plegents of tow greater and smaller, dorssels and buttons of ton, that 
broad strong rowlers or foure, of foure yards long each, unth also a forme cone enient for to 
place the Patient on, uath a large boule and some ashes therein to recen^e the blood 

‘‘ This done and ready place the Patient on the mentioned forme mth one strong man 
set behind him and another to stand before him bestndmg Ins thigh close to his bodi 
compassing strongly noth both his hands the member which is to be taken off and lioldiiu/ 
it exceeding fast some two fingers above the place where you intend to take it aw ajg and id 
another hold up his foot the sharp instruments being as neere you as you can, e\ er liiddci 
from the eyes of the Patient Then take your dismembnng knife and with a stedd5 hani 
and good speed cut off flesh, sinew^s and all to the bone round about the member, winch done 
take a smaller incision knife and divide the panicle called the penosteum from the bone 



Fig 3 

1646 Wilhelm Fabry (Fabncius Hildanus) was credited wrongly with 
the introduction of the principle of amputation through healthy tissue 
abo\ e any level of demarcation The mam interest in this scene, from his 
collected works lies in the preparation of cauterj'’ irons, otheninse the 
technique shows no difference from that described by Woodall 


It IS a tough thin skm, covenng all the bones of the body, also thrust 5'^our said incision 
betwixt the fossels or bones cutting away whatsoever is to bee found there n'dh > 
expedition the partie that holdeth the upper part of the legge ivith aU his strength, 
the member together to keep in the spints and blond It is also very good for the saK p ^ 
holding the member and flesh and sinews being cut asunder, should immediately 
strip upward the flesh so much as he could, keeping his hold that thereby the Saw 
so much the nearer, w'hich would occasion a qmcker and better healing, the flesh being ^ 
made longer than the end of the bone then take the two strong square needle an 
and presentl}!- after the member is taken away stitch the skm thorow on the one si e 
over on the other side and with the other needle doe hkewse as it were crosse ov^ e 
the other w^ay and draw the said threds so close as ymu think convement the e , - 

and choake the great veines and artenes, then tye them fast and present y pu 
to the heads of the veins and artenes then apply the restnctive plegets spre< 

strong restnctive ” 

bone and 
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Fmallv the dressings are applied with a last instruction " then if yon wiU draw on a 
Sivm"d^ which fs no evTl'course ” “ The work of dismembnng is best done in the 
morning, doe it not ivillmgly the signe being in the place, neither the day of the full Moone, 

never take off any member in the ]oynt ” , ^ . i, i-tr n ^ 

M oodall’s text is not altogether original It leans heavily on that ^vntten by \\ i l am 

Clowes m 1596 and it is to Clowes that Woodall had dedicated The Surgeon s Mate The 
book IS illustrated ivith fine engravings of the instruments contained in the Surgeon s Chest, 
but as there are no pictures of the instruments m use we have had to seek these from other 

sources 





Fig 4 

From a cancature by ■Ro\\landson (1793) Although this is a much later publication it shows despite 
ob\jous burlesque that the procedure presents no essential differences from the surgery of 1545 This is 
■one of Thomas Rowlandson s best known medical cartoons and is a very personal caricature of the more 

eminent doctors of his day 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES, 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 

BRITISH ORTHOPAEDIC ASSOCIATION— SPRING MEETING, 1949 

The Spnng Meeting of the British Association was held in Nottingham on Apnl 22 and 21 Piper! 
Mere presented in the Great Hall of the University The clinical meeting vas held at Harlow Woo^ 
Orthopaedic Hospital vhere the president, Mr S A S Malkin, and his colleagues from Nottinglnr/ 
iMansfield, Gnmsb}' and Derbj^ demonstrated over one hundred cases of particular interest inchidin: 
for example bilateral Volkmann’s ischaemic contracture secondary to haemophilia, myositis ossificinv 
progressiva dj splasia epiphj sealis multiplex, and familial osteopetrosis non-union after iscliio femonl 
irthrodesis treated bj secondary grafting, recurrent deformity after apparently successful grafting of 
congenital pseudarthrosis of the tibia traumatic spondjdohsthesis treated by open reduction witli 
unlockang of the facets congenital spondjdohsthesis with sciatic pain treated bj remo\ al of the affcctid 
disc and posterior grafting idiopathic and paralytic scoliosis treated bj'^ grafting, a group of excelicnfh 
documented cases of tendon injuries and paralysis of the hand, and a number of peripheral nerve injuncj 
demonstrating the results of nerve suture and tendon transplantation 



The e Canadian and ten American Travelling Fellows in Orthopaedic Surgery 

R Ganepj H Srmth J J Fahej, B Obletz, C Larsen, Inman D W Blanche 
W H Bickel J Leo Walker F P Patterson W B McICinnon 
L R Straub (Watson-Jones Osmond-Clarke. W Law) B Fowler, F P Dewar J H A a 


c!ii 


Stimulus both scientific and social was gainefi from the five Canadian and ten 
fellow s in orthopaedic surgerj who attended the meeting — F P Dewar (Toronto) R Ganepv ( 
W B McKinnon (Winnipeg), F P Patterson (Vancouver) and J A Leo Walker (Montrca ) a 


\V rs JICIXIUIIOU JT jravLciauii vvancouvei; aiiu j - fChlCipf 

Allan (Philadelphia) AV H Bickel (Rochester) Ei Blanche (Los -Angeles) J J Lah^ 

S B Flower (Nashvnlle), V T Inman (San Francisco), C B Larsen (Boston) B E 


Obletz (Boffil'^ 

Hugh Smith (Memphis) and L R Straub (New York) They contributed to the scientific 
made brilliant speeches at the dinner and founded the ABC Club bv which to promo | 

between the orthopaedic servnees of America, Bntym and Canada Other visitors me u e 
Defchef and Dc A. C Steenebnigges, irom BelgauzD 
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■c- of thp clavicle— jDf Veyne T Imnan (San Francisco, California) illustrated expenments, 

fncMing the insertion of transfixion pins into his own clavicle and acromion, and those of his 
and students vhich demonstrated that elevation of the upper limb involved rotation of the clavicle about 
Its long axis, and that fixation of the clavicle to the coracoid process prevented elevation above shoulder 
level ^In eight patients the clavicle had been excised completely without loss of function except that 
extra effort vas needed to hold ob.iec ts abo ve the head The operation was suggested as an adjunct to 
arthrodesis of the shoulder joint 

Anomahes of innervaUon of the hand muscles— Mr Tow Rowntree (London) reported investigation 
of 688 median and ulnar nerve lesions treated at the Wingfield-Morris Orthopaedic Hospital, Oxford and 
the Institute of Orthopaedics, Royal National Orthopaedic Hospital, London Only cases with proved 
\onal division of the nerves had been accepted — 102 median nerve lesions and 124 ulnar nerve lesions 
tjie observations being checked m some cases by procaine block of the unaffected nerves The innervation 
described m text-books was found m 33 per cent of cases— the median nerve supplying abductor polhcis 
brevis opponens and flexor polhcis brevis, and the ulnar nerve supplying adductor polhcis, the hypothenar 
muscles and all the interossei The flexor polhcis brevis had a purely ulnar supply in 32 per cent , it had 
a dual supply from both median and ulnar nerves in 16 per cent There was an anomalous supply in 20 
per cent including some with innemmtion of all hand muscles by the median nerve and others wnth 
innervation of all muscles by the ulnar nerve In a few cases procaine nerve block had demonstrated 
anastomosis between the ulnar and median nerves in the forearm These results emphasized the fallacy 
of diagnosis of nerve lesions on the evidence of muscle power alone 

Extensor apparatus of the dibits — Dr S Benjawtii Fowlef (Nashville Tennessee) said that the extensor 
communis tendons had no useful insertion into the proximal phalanges, and the inability of these tendons 
to extend the interphaJangeal joints of the claw hand depended upon hyperextension of the metacarpo- 
phalangeal joints If such hyperextension was prevented by tightness of the joint capsules the inter- 
phalangeal joints could be extended actively by the long extensor tendons The use of tendon transplants 
of extensor polhcis brevis, extensor indicis propnus and extensor digiti quinta, to prevent or overcome 
metacarpo-phalangeal hyperextension and thus promote function after paralysis of the intnnsic muscles, 
w as illustrated 

Tendon surgery in the hand — Mr R G Pulvertafi (Derby) in a masterly presentation showed some 
remarkable results of difficult tendon sutures and demonstrated shortening of the dorsal expansion in old 
cases of mallet finger repair of boutonniere lesions of the extensor expansions, tendon transplantation of 
extensor indicis propnus for rupture of extensor polhcis longus, suture of divided flexor tendons of the 
_ fingers, and replacement of the flexor tendons by tendon grafts 

^pture of extensor polhcis longus tendon after Colles ’ fracture— Mr David Trevor (London) descnbed 
fiye cases of spontaneous rupture of the extensor polhcis longus tendon, which he attnbuted to aseptic 
necrosis from ischaemia that had been treated by simple bridging of the gap with No 6 Nylon sutures 
The sutures were remo\ed three months or more after operation Good union had occurred, and photo- 
graphs of excellent results were showm at interv'als ranging up to four years after operation Mr B L 
McFarland (Liverpool) suggested that the ischaemic changes might he caused by strangulation of the 
tendon in the pulley opposite Listers tubercle Mr R G Pulvertaft (Derby) said that he preferred to 
transplant the tendon of extensor indicis propnus into the distal part of the ruptured tendon 
Pronatlon fractures of the forearm rvith special reference to the anterior Monteggia fracture — • 
I/r L Mcrvyii Evans (Birmingham) presented clinical and expenmental evidence that the antenor 
Monteggia fracture dislocation was produced by forced pronatlon and longitudinal compression In full 
pronation the radius and ulna crossed in contact and if pronatlon force continued beyond the normal 
range of the mo\ ement the ulna fractured near its middle and prized the radial head fonvards out of the 
joint Closed reduction bv supination without internal fixation had succeeded in nine of eleven cases 
//oWs«'o>//i (Sheffield) confirmed that "compounding' of this fracture was always forwards 
In children he treated this in 3 ury b> conser\^ative measures but in older people he usually plated the ulna 
\cision o t le radial head ga\e bad results Sir Regz^zald Watson- Jones (London) agreed that the rotatory 
force of pronatlon might be responsible ■v^hen there uas a spiral fracture of the ulna but doubted whether 
us was 1 C mcc lamsm when the fracture was transaerse One form of this injury was clearly due to 
irecl mjura — the baba -car fracture or as the Americans more picturesquely put it 'the side-swape ' 

1 ^ plate or intramedullary nail was often necessary 

m adu ts but that open reduction of the dislocated radial head was not nsuallv advisable Mr Iff Sayl^ 

' iSJjilri supination alone would maintain reduction which was sometimes 
prCientcd b\ the torn capsule 

ffacUwcTof the ^ ^«Ported a statistical anahsis of 115 

Iw in fort! twn T 8°°d in thirta -fix e cases 

radiocranhicalh mor tl t ’Anatomical results were estimated in sixty -one cases examined 

e lan wo icars after operation Sound bona union had occurred in thirta-mne 
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cases but there ^^as ischaemic necrosis wth collapse of the femoral head in nine of these T-ictors ivliicti 
significanth affected the incidence of ischaemic necrosis Mere se\ site of fracture, inter\al between injun 
and operation, inters al between operation and Meight-beanng and accuracy of reduction 
Trochanteric fractures of the femur — Mr R C Murray (Inverness) reported one hundred troclmnttn 
fractures of the femur treated consers ati\ elv by simple w eight-traction wath a mednl rotation banda"t 
earh mosement being encouraged He presented strong esidence that wath good nursing can tli 
results of consersative treatment were better than the resuh^of operati ve intern al fixation with nails ani 
blade plates Th e mort ality was lower and the function al results were e qualh good Mr U illiani Gissai 
(Birmingham) referred to thirt\-two patients asith trochanteric fractures treated bj the Capencr Nciifcli 
nail of whom thirtv-one had regained excellent movement in the hip and knee joints Mr h H Pndi 
(Bristol) supported consers ative treatment 

Ischio-femoral arthrodesis of the hip — Mr IV B FoJey (Oxford) gave a cinematographic demonstrali(| 
of arthrodesis of the hip-jomt of the Bnttain type by posterior open approach through a Kocher incisior 
as described by Trumble Plaster of Pans was applied a\ith the patient still prone 

Lumbo-sacral fusion by metallic fixation and grafts — Dr L R Straub (New York) discussed liimbn- 
sacral fusion in eight j cases treated by the method descnbed in 1943 bj’- Dr Philip Wilson in which mctalliv 
fixation w as combined wath the Hibb s operation supplemented by bone chips both autogenous and from 
the bank One patient died of post-operative shock Of the others, sixtj^-nine showed radiognphii. 
eaidence of sound bone fusion at the end of six months, the evidence being accepted onlj when several 
films had been taken in different positions of strain Failure in five had been at the lumbo sacral joint 
and in fi\ e at a higher lea el Recently metallic fixation had been combined wath a cortical graft, and 
twenta-fixe of taa ent j -sea en patients had shoaaai solid fusion Among 103 patients treated without 
metallic fixation there had been three deaths and taventy-nine failures 


Arthrodesis of the ankle by lateral approach and fibular graft — Dr J A Leo Walker (Montreal) 
aaath the aid of most beautiful cinematography and cartoons that might have been devised ba' Walt Disncj 
demonstrated the technique of this operation in avhich fusion of the joint aaas supplemented b) fixation of 
the split fibula to the lateral aspect of the tibia and talus 

Radiological diagnosis of recent lesions of the lateral ligament of the ankle — Mr J Roland HiiA') 
(Preston) said that radiographic examination of the ankle joint in the position of full inversion as describ'd 
by Watson-Jones aaas noaa a\ ell-estabhshed He had examined ninety injured ankles and ninet> norma! 
ankles About 6 degrees of tilt represented the transition from normal to abnormal The lateral ligani^r 
aaas lax aahen the ankle joint avas plantar-flexed and tight avhen it avas dorsiflexed ■r In the cadia^ 
important tilting did not occur until there had been division of both the anterior talo-fibular Iigami 
and the capsule as far as the loaaer limit of the articular surface of the talus It aaas then possible to t ^ 
the talus through 30 degrees These ligaments aaere torn by a moaement of plantar- flexion combine 
aauth rotation about the medial malleolus If tilting occurred through more than 18 or 20 degrees thert 
must be rupture not only of the anterior talo-fibular ligament but also of the calcaneo-fibular ligament an^ 
the intera'ening capsule ji Mr J Grant Bonntn (London) considered that tilting up to 15 degrees indicat ^ 
rupture of the anterior talo-fibular ligament tilting of 15 to 30 degrees rupture of both anterior talo i 
and calcaneo-fibular ligaments and tilting of more than 30 degrees, rupture of all three parts ^ 
ligament It aaas important to X-rav the talus of the uninjured foot aahich could be tilted about 4 Co 
m 10 to 15 per cent of cases 

Osteochondritis dissecans of the elboav joint — Mr Norman IW Roberts (Liverpool) said 

chondritis dissecans of the elboaa joint avas almost confined to the maje It avas commonest an 

age of fifteen j'ears and it affected both elboavs in about one-quarter of the cases The lesion 

in the capitellum but sometimes in the radial head There aaas often diffuse castic 

loose bodies aaere usually multiple The radial head avas enlarged and premature epiphjsia 

occur Association aauth preceding injury was difficult to establish YTien there aaere loose 

elboav joint radiographs often reaealed flattening of the capitellum and pronounced ® 

radial head thus indicating that the source of the loose bodies aa as unsuspected osteochon 

rather than osteoarthritis, which aaas a complication rather than a cause Mr H jt - 

(London) said that bone in the separated fragment distinguished pres' d ' 

chondromalacia aahich was often mistaken for it Osteochondritis dissecans in t e e ^oav^ 

a more complicated picture than the corresponding lesion in the knee It ™|Sht e rcpre'mtc'* 

lesion aaas less simple than had been supposed— or altematiaely that the e ow c a^o 

different and more complicated pathology possibly akin to osteochondntis juaeni i j,, ■ 

head (Freiberg s infracbon) Mr J Rowland Hughes (Preston) compared e"largemc 

to coxa magna and thought that it might be caused bj laxitj of the capsule seco 

the capitellum 
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nvT r. t rtf V ertcbral onfiin not dependent on disc prolapse— Pjo/cssot J Delchef (Brussels) 

. re.l =.l.ty and ttat arthnte o< th. postenor .rteulal.ons aaght 

“ portan. »»L ot sc.at.ca of s.ogle root onipn Mr J B Ann.t,o„e (iPn^) *ta‘ 

first sacral root the most frequently affected, uas unrelated to a posterior joint and furthermore ha 
sciatica lias not usually relieved by arthrodesis Ho considered that almost all cases ivore due o m or- 

vertebral disc lesions 


Election of Fellows and Members-Elections to fellowship and membership of the Association were 
made at the Executive meeting — 




omsponding Member 


1 


Hows 


P G K Bentzon, Denmark 

F C Durbin, Exeter 
J H Mayer Tunbridge Wells 
K Stanger Neii castle on Tyne 


Associate 

Members 


Associate Members J K Cunnmghame. Wellington N Z 
Johnstone Dickie, Leicester 
P G Essex-Lopresti Birmingham 
James Garden Carluke 
R N Grant Truro 


H H Kennedy, Chesterfield 
AWL Kessel, London 
H Keith Lucas Liverpool 
T H Norton, Grimsby 
WAT Pihe, Auckland, N Z 
C G Rob, Thirsk 
F H Stevenson, Stanmore 
T E Stoker Cheam 
G S Storrs, Bedford 
G J Walley, Windsor 
R I Wilson Exeter 


Cbnical Research Sub- committee — At the first meeting of the Clinical Research Sub committee on 
April 22 1949 it was agreed that policy should be based on these considerations 

1) Experimental research was essentially local, and hardly came within the purview of the committee, 
but much could be done to promote collective clinical research 

2) The suitability of subjects for collective research should be determined on the basis of controversial 
interest, raritv, or a combination of both 

3) Any fellow or member who had particular interest in a subject for clinical research should submit his 
proposal to the committee if possible wnth the names of those who might collaborate vnth him 

4) If the proposal w as supported, a w orking group of fellows and members would be formed and a chairman 
selected, the group arranging to meet regularly on the day preceding each meeting of the Association 

.-“i) The group should agree on a uniform scheme of documentation and on such variations in investigation 
/treatment as might be desirable and submit their proposals to the Clinical Research Sub committee 
6)1 Requests for financial aid would be transmitted to the Executive of the Association 

Clinical subjects were considered and four working groups approved 

Traumatic dislocation of the hip joint — Chairman, E A Nicoll 
Slipped upper femoral epiphysis — Chairman H Jackson Burrows 
Calve s osteochondritis of the spine — Chairman, B E klcFarland 
Cup arthroplasty of the hip joint — Chairman, H A Law 




ROYAL COLLEGE OF SURGEONS OF ENGLAND 

Aw ard of tlie Honorary PROS to Professor R I Harris (Toronto) — No honour awarded by the 
Roj 'll College of Surgeons has been acclaimed more generally than that of the jealously guarded honorary 
fellowship conferred on Dr R 1 Hams who was twice wounded and twace decorated in the 1914-18 War 
scried as Consultant to the Canadian forces in the recent war is one of the acknowledged leaders of 
Canadian Surgery Professor of Orthopaedic Surgery in the University of Toronto and recent president of 
the \mencan Orthopaedic Association He took an important part in establishing British-Amencan 
CO operation in the publication of this Journal and in promoting the travelling fellowship of young 
orthopaedic surgeons from Britain Canada and America It was fitting that conferment of the honorary 
fellowship bs the President of the College Lord Webb- Johnson should have been watnessed by the five 
Canadian and ten American surgeons who are the most recent traiellers as well as by the thirteen British 
_rt^\cllcrs of last a car The audience filled the College to overflowing No sooner had Dr Hams been 
dmitted than he accepted the duta to which eaera Fellow aspires-the delivery of a Hunterian Lecture 


Hunterian Lecture on Spondalolisthesis-P.ofmor Hams said that spondylolisthesis was of special 
in crest amoni: the causes of low back pam because of its problems of etiologa diagnosis and treatment 
The essential defect m the neural arch between the supenor and inferior articular facets was most common 
he fifth lumbar a ertebra The defect led to mstabilita of the spine and allow cd the body of the affected 
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\ ertcbra to slip fora ard carrjang it the supenmposed spinal column, ^\ hile the small postcnor fncnic 
maintained its normal relationship to the subjacent vertebra AATien the defect ^\as present iMtlio 
displacement the condition vas termed spondjloHsis In such cases detection -was difiicult withn 
oblique radiographs of the spine 

Little i\as knoi\-n of the cause The defect was said to occur in 5 per cent of adult cadaiers but 
not found once in 200 foetuses recenth examined and these observations did not support the mcu tha 
the defect vas de\ elopmental On the other hand there vas little definite evidence to suggest tint it 
resulted from injur\ either at birth or in later life Despite much vork it had to be admitted that tlu 
origin ot the defect was unknown 

Discussing the clinical aspects Professor Hams said that the two main features were pain aiJ 
deformity Both arose from instability of the spine Pain was of two tjqies 1) lumbar pain due * 
instabiliU alone aggravated bj’- w eight-beanng and activity and reheved b} rest, 2) pain from root prcssii^ 
due either to associated prolapse of the lumbo-sacral disc with pressure on the first sacral root or 1 
narrowung of the intera ertebral foramina with compression of the fifth lumbar roots When root pir 
was caused b}' prolapse of a disc it was usuallj umlateral but when caused by narrowang of the inter 
\ ertebral foramina it was bilateral Deformity was produced partly by anterior displacement of the bodi 
of the affected vertebra wath the spinal column above it, and partly bj' secondarj^ compensator} changi 
— increased lumbar lordosis and backward rotation of the pelvis which brought the sacrum more ncarh 
\ ertical 

Careful judgment was required in the choice of treatment, which might be conservatiie b} means cl 
a spinal support or operative by spinal fusion In general fusion was recommended for young patient 
and those wath se\ ere saanptoms Occasionally, pre-operatiim correction of severe deformitj w as attempted 
As to the type of operatia e fusion the transabdominal method w as not recommended The anteno 
graft had to cross the relatively avascular area of the intervertebral disc and the approach did not permit 
exploration for possible causes of root pressure Posterior fusion was satisfactory if the graft was mi'siu 
and its anchorage secure The graft should not extend higher than the vertebra above the lesion arJ 
adequate post-operative recumbency should be maintained for at least four mpnths In his own dim 
twan tibial grafts had been used, supplemented with cancellous chips The lower end of each graft nai 
slotted into a window cut in the back of the sacrum above the grafts w ere anchored to the spinous proce 
by stainless steel ware In a series of sixty-seven patients treated by operation, the result was satisfacton 
in fifty -SIX 

ROBERT JONES DINING CLUB \ 

On April 29 1949 the evening of the day that Professor R I Hams was elected an Honorary ^el^'' . 
of the Roval College of Surgeons a meeting of the Robert Jones Dining Club was held Membership _ 
this club IS limited to the number of those who, on the occasion of Robert Jones’ seventieth birthda 
contributed to the Birthday Volume together wath a few distinguished overseas members Dr Hams wa 
the guest of honour and was elected a member 


BRITISH MEDICAL ASSOCIATION— ANNUAL MEETING 
ORTHOPAEDIC SECTION, JUNE 1949 


■ate 'h 


At the annual meeting of the British Medical Association held in June 1949 at HarrOo' 
Reginald Broomhead of Leeds presided over the Orthopaedic Section , 

Structure and functions of the synovial membranes — Professor D V Davies (London) descri 
symovial membrane as the least differentiated joint structure In the embrym it was differentiate 
intersomal mesoderm and was continuous with the cartilage which later formed the bone en 
the beginning, the joint capsule was continuous with the fibrous periosteum The peripheral pa 
intersomal mesoderm soon became vmsculansed and the central area then became a cavity occasi^' ' 

contanuity of the synovnal membrane wath chondrogenous and osteogenous tissue explained the oc 
formation of cartilaginous and bony loose bodies in the synovial membrane The lining cells 
called mesothelial cells had been referred to as symovaal fibroblasts they" could be replaced y 
lyang cells but stained differently^ and showed characteristic reaction to irritation multiply in? jju 

and becoming sev eral lav ers thick just as did peritoneal cells They seldom became free in 
Thev' were the main source of synovual mucin though not staining characteristicallv wn pfotcolV 
Thev behaved differently from fibroblasts in tissue culture secreting a mucinous substance ® frr' 
enzyme which liquefied the fibrin medium They took an activ e part in removing . 

the joint cavnty and in haemarthrosis and villonodular symovitis were often foun ^rthntis "Pi 
haemosidenn They probably also removed protein by Ivsis as seen after and 'J' 

symovial vilh, which were scantv in man and increased in number with age were 
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function ivas uncertain The synovial membrane contained reticulo-endothelial elements, able up 

tripan blue or gold especially nhen inflamed The blood vessels ivere superficial and contnbuted to the 
orLlns NascnlLs vhich penetrated and nourished the peripheral part of the atticular callage The 
nerves which had been studied by Gardner were few they followed the vessels and had no elaborate 
ending Little was known of the development or function of the fat pads that were characteristic of 

s>no\ lal joints 

Varieties of pathological reactions in human sjmovihl tissues— Dr C H Collins (Leeds) had evamined 
and studied two hundred and fifty biopsy or autopsy specimens of synovial membrane and recorded le 
reactions as changes in the synovial cells proliferative and evudative phenomena and leucoc^dic reactions 
Tile sv nov lal cells had three peculiar properties the production of extracellular mucin capacity to form 
ierosal lining and ability to change into phagocjdic histiocytes Malignant synoviomata illustrated 
thq tendency of synovial cells to elaborate mucin and form serosal membranes and phagocytic properties 
were seen in haemosiderin phagocytosis Giant cells from fusion of histiocytes were found in many 
conditions including rheumatoid arthritis Haemorrhagic and oedematous reaction took place readily 
and gav e an exaggerated aspect to inflammatory changes Perivascular lymphatic infiltration was massive 
only in chronic inflammatory conditions like tuberculous and rheumatoid arthritis Lymphocvtic 
aggregates and plasma cells were often found in rheumatoid arthritis Polymorphs were present in small 
numbers in all chronic inflammatory conditions and entered the joint fluid more readily than lymphocytes 
All these changes resolved quickly Mr D Engel (Dewsbury) had perfused joints in animals after 
intravenous injection of acid and alkaline dyes None except the acid dy'es with small molecules reached 
the joint cavitj , and they did so in proportion to their diffusibihty The amount was increased in acute 
inflammation and reduced in chronic inflammation or after lumbar sv'mpathectomy 


^ Denervation of the hip joint in osteoarthritis — Mr H Petty (Leeds) described innervation of the 
hip joint and said that complete denervation had not been attempted though the danger of producing a 
neuropathic joint was more theoretical than real Success in relieving osteoarthritic pain had been 
variable He had followed the practice of Tavernier in resecting the obturator nerve and the nerve to 
quadratus femons in nineteen patients Three were completely relieved of pain, twelve still suffered 
intermittent aching two had more serious pain but were improved and believed that the operation had 
been worth while two were unimproved It is to be noted that the duration of follow-up averaged no 
more than three to nine months Mr H Jackson Burrows (London) recalled that the simplest denervation 
of the hip joint was by capsulectomy as practised many years ago by the late R C Elmshe It was most 
easily done through Kocher s incision 

" lid arthroplasty of the hip joint — Mr R Broomhead (Leeds) reported one hundred arthroplasties 
of laie hip joint for congenital dislocation rheumatoid arthritis, ankylosing spondylitis, osteochondritis 
juv'^enihs slipped epiphjsis with late osteoarthntis malum coxae senilis infective arthritis and injury 
The operation had been performed in patients up to the age of seventy years Technical difficulties 
included shortness of the femoral neck which might call for trochanteric transplantation and flexion and 
lateral rotation deformities which tended to persist after operation The results depended not so much 
on the joint as on the condition of the muscles which was imperfect in old cases of rheumatoid arthritis 
and ankj losing spondjhtis Patients with osteoarthritis due to osteochondritis juvenilis or slipped upper 
femoral epiphj sis regained at least 50 per cent of the normal range of movement and could work all dav 
without pain \oung adults with osteoarthritis from other causes regained only about 20 per cent of 
^ normal movement but patients with malum coxae senilis the largest group obtained a good return of 
all mov ements except rotation Co operation of the patient in after-treatment was imperative the fat 
woman and the deaf patient presented difficulties The most troublesome comphcation was new bone 
formation in the field of operation Two deaths had occurred both shortly after operation Mr Broomhead 
said that secondary operations — so called revisions — ^were disappointing The importance of meticulous 
after care with the use of crutches for six months after operation was emphasized 

The role of surgery m rheumatism — Mr Petty discussed the treatment of patients vvath acute rheumatoid 
art intis He showed manv examples of mould arthroplasty of the hip joint and a most excellent result 
of bilateral arthroplastv of the knee joints 


W arthritis— Dr H F Turner (London) rev lewed the physical treatment of arthritis 

f^ je hip and knee joints bv radiant heat and diathermv and active exercises wath Guthne-Smith slings 

I I just mud Faradism had a place secondary to active 

vxcr isi Diet plav ed no part sav e in w eight-reduction Intra-articular injection of lactic acid wath procaine 
H t,’ 1 procaine alone and even simple saline injection was no less effective Mr Grant 

(1 < (biuidcrland considered that the ac.ditv of the fluid that was injected was important Procaine 

hvdrochlonde and were acid Procaine had often to be dis- 
continuid because the patient became sensitised 
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Rheumatolog\ in the Umted States of America— Dr G D Kersley (Bath) recorded obsmations • 
at the Se\enth International Congress on Rheumatic Diseases in Nei\ York and discussed tin. hi 
chemistn of collagenous and other connects e tissues the histolog\ of rheumatoid arthritis and 
hereditary factor in ank\ losing spondjhtis The subject of most interest iias the use of cortisone ar 
ACTH in rheumatoid arthritis Cortisone uas related to adrenal cortical hormones concerned \m 
electroh-te and ■« ater metabohsm and \CTH as an anterior pituitarj hormone The dramatic improM 
ment gained on administration of these hormones as as equalled bj dramatic deterioration on tlu 
asathdraasal Cortisone had been effectiae not only in rheumatoid arthritis but also in rheumatic h\i 
gout ankj losing spondj litis, scleroderma, dermato-m 3 'ositis and generalised lupus erjdhematosus 
Upper limb pam from lesions of the thoracic inlet — Piofessor Lambert Rogers (Cardiff) said t\( 
neural pain tinghng in tj-pe and mostlj on the ulnar side of the limb as as caused ba' pressure on the lo* 
trunk of the brachial plexus b}' a ceraucal nb or fibrous band, the sharp tendinous antenor margin of^ 
scalenus medius or an abnormal scalenus anterior Vascular pain had the aching character of iscliacH 
and aaas often associated aaath cutaneous colour changes It avas caused by compression of the siibchii 
arterj betaaeen the claaucle and a ceraucal nb or abnormal first nb The differential diagnosis ans frf 
aiTiter’s cramp — a neurosis and irritation of a cervical root by rupture of a cervical disc at the C i 6 j 
lea el of aahich radiological evidence might be found Thirtj^-three operations had been perform'' 
taaentj-fia'e for the scalenus sjmdrome and eight for costo-clavicular compression Mr A C Lii 
(Leeds) said that the difierential diagnosis should also include Pancost s sjuidrome caused bj comprtssiont' 
the brachial plexus and ceraucal sympathetic bj"^ a tumour at the thoracic inlet anth sea ere pam on tliciiir 
side of the hmb, aa asting of the intnnsic muscles of the hand, Homer’s sjmdrome a'enous congestion i 
the arm and neck, and a radiographic shadoav at the inlet Mr H M Hill (V^estern Australia) rccilli’ 
that radiographic eaudence of an old cervical intera'ertebral disc injury did not necessanlj' impla tint tl 
samptoms aa ere related to it 

Closed fractures of the shafts of the radius and ulna — Mr E Meivyn Evans (Birmingham) siid tl’ 
in fractures of both bones of the forearm rotation deformities avere often left unreduced The kci t’ 
onentation of the proximal radial fragment aaas the radiographic appearance of the bicipital tiibcroiti 
This vaned not onlj aauth the position of the bone but in different individuals b at it avas aha aj s the same c 
the taao sides of the same indiandual if the forearms avere similarly rotated kntero posterior ndiograp < 
aaere taken of the normal forearm in positions of 90 degrees, 120 degrees 150 degrees and 180 dc’ti 
of pronation An antero-postenor radiograph of the fractured forearm aaas then taken and the appeam 
of the bicipital tubercle compared aauth the various normal films The distal radial fragmeni 
orientated in correspondence aaith the knoaa n position of the proximal fragment bj’ manual traction 
the resistance of a sling looped over the upper arm, and continued for at least ten minutes Simple pf 
of Pans fixation was used Of thirty -five closed fractures with displacement treated consenitii 
twenty-seven showed less than 30 degrees limitation of movement One needed bone-grafting of 
radius for non-union and the others united in an average penod of eleven weeks Mr F W Hdds^ 
(Sheffield) agreed that rotation deformity had been neglected Difficulties often arose from intcrpc 
soft tissues and from the obliquitj'^ or comminution of the fracture and consequently he had adopted oj 
reduction and plating despite the dangers of non-union and infection He had had three-cases of infcd' ^ 
among eighty-fiv'e such fractures After operation no external fixation was used Mr I Lauson ^ ^ 
(Bradford) agreed that notwuthstanding the dangers of plating there were some fractures that demar^ ^ 
it notabty those of the low er part of the radius wuth radio-ulnar subluxation Mr HE " 
(Southampton) endorsed the importance of rotation deformitj' but urged that open operation shou^ ^ 
be used routinel} Mr N Ross Smith (Bournemouth) considered that ev'en when open j, 

required, internal fixation, wuth its risk of delaj'ed union should be av'oided if the fragments co^ 
interlocked Mr G A Pollock (Edinburgh) agreed that internal fixation should be avoided ^ 
Hanford (Korthem Rhodesia) considered that the risk of infection in open reduction ^ 

underestimated Dr H M Hill (Perth Western Australia) agreed that plates viere often 
their use might be supplemented bj' grafting with iliac bone to accelerate union 


ROYAL SOCIETY OF MEDICINE 
SECTION OF orthopaedics— 1949 

Practical value of peripheral nerve repair — Mr H J Seddon gave his j \\ -,r ] 

Februarj^ 1 1949 He pointed out that apart from Stopford s data published after the irs ^ ^ ^ ^ 

w ere few accurate accounts of the end-results of nerv e suture Opinions ranged from uncri ^ca ^ ^ 

the success of pnmarv nerv'e suture to profound pessimism as to the failure of secon 
sciatic and ulnar nerves The five Nerve Injurj Centres set up in Great Bntain a 
second Vorld War had achieved remarkable umformitj in , (,ar= 

Council now had records of a v erv- large senes of cases traced for penods of three 
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The proportion of good recoveries increased steadily up to three years after suture, but there tvas 
little change between the third and fifth years The figures ^^ere encouraging and selected cases were 
demonstrated to show uhat uas meant bj good recovery one man could climb telegraph poles after sciatic 
nerve suture another played squash one was able to ski after suture of the lateral popliteal nerve 

There nere three unavoidable causes of failure 1) Recovery was usually imperfect when the nerve 
lesion w as so proximal as in inj unes of the brachial plexus Except in the case of lesions of the upper trunk 
little if anvdhing was to be gamed from operative repair at this level 2) Associated injuries to blood 
vessels muscles tendons and joints sometimes precluded useful recovery, though it was remarkable how 
many limbs formerly considered to be damaged beyond repair could be made useful 3) Some lesions, 
dlich as traction injuries and ischaemic damage of main nerve trunks were too extensive for repair by 


nuy means at present available 

\ The a\oidabIe causes of failure were more numerous Stiffness of joints and shortening of muscles 
should be avoided at all costs The remedies were simple preservation of mobihtj'^ by careful passive 
movements limitation of splinting to that which was needed to prevent overstretching of muscles, and 
control of muscle atrophy by electrical stimulation 

Delay in repair of a severed nerve was harmful because 1) Schwann cells, which were responsible 
for the formation of a cellular bridge between the sutured stumps reached a peak of activity some few 
weeks after division and thereafter lost their power of proliferation 2) shnnkage of Schwann tubes caused 
by M^allenan degeneration in the peripheral stump became irreversible so that outgrowing axons were 
unable to attain the diameter necessary for their proper function 3) the motor end-plates atrophied and 
disappeared and after late suture w ere usually replaced by inferior structures 4) atrophy and fibrosis of 
denervated muscle was progressive and ultimately irreversible, 5) sooner or later the peripheral stump 
shrank to such a degree that accurate apposition became impossible 

It was of course desirable that a nerve should be repaired with the least possible delay but even in 
favourable circumstances primary suture had not always given satisfactory results Zachary and Holmes 
had compared a senes of cases treated by primary suture wnth similar cases dealt wuth by early secondary 
repair There were many satisfactory results after pnmarj repair but, as a whole the results were far 
superior in cases treated by early secondary repair It was often found that even wounds that appeared 
to be cleanly incised caused severe intraneural changes which became evident later as zones of fibrosis 
Sometimes the suture was technically unsatisfactory because of the poor state of the epineunum In 
other cases separation of the stumps resulted from dragging at the suture line when the flexed joint was 
extended All these hazards could be avoided by the delayed operation, at which it was possible to 
_ mobilise the nerve adequately and place the line of suture in favourable surroundings 
TV Mhen complete paralysis was associated with an open wound the policy should be to explore the 
ni^ve within a few weeks of healing of the wound because complete division was found in over half the 
cases Resection w'as indicated if there was unmistakable evidence of intraneural fibrosis in an undivided 
nene or if there was any but the most trivial incomplete division 

Imperfect recovery was sometimes due to inadequate mobilisation of the stumps especially after 
wounds at the wrist In half these cases mobilisation as high as the elbow was requiied Conversely, 
o\ er-ambitious attempts to close large gaps by mobilisation and acute flexion of joints gave poor results 
There was a biological limit to the length of gap that could be closed with safety and, when very large 
gaps had been closed later straightening of the limb had inflicted serious traction lesions There was a 
critical length of resection for ever} nerve and a gap approaching or exceeding this was better closed by 
autogenous grafting which had now been prov'ed reliable Inadequate resection of the stumps was an 
uncommon cause of failure but mistakes w ere occasionally made in taking too little from the peripheral 
stump which might suffer ischaemic change particularly after wounds of great violence There might 
also bo failure due to post-operatn e separation at the suture line by a haematoma This could be detected 
bi radiograph! after attaching to the stumps, close to the suture line, opaque inert markers — small gold 
plates 

In closed fractures wath nerve injurj there was division of the nerve trunk in only one case in five, 
m all others good recoverv occurred spontaneous!) Exploration should therefore be hmited to those 
casts in which signs of recoverv failed to appear in the time required for axons to grow from the site of 
damaqt to the most proximal of the paraivsed muscles 


Anaputation surgerj and limb-fitting-The Summer Meeting of the Section of Orthopaedic Surgery 
ps htUl on June 2a 194q at Queen Man s Hospital Roehampton-the mam centre in Great Britain for 
^putation surgtrv and hmb-fitting The morning was occupied by clinical demonstrations of the 
pujnrat.on of stumps for prosthesis the methods used in limb htting the new suction socket for the lower 

CO on mhrb ? L G,Il,s (London) emphasized the importance of 

CO oiHrat.on between cxpcnenced surgeons and limb makers A ast experience gained m the Ministry of 

lenMons had jiroved invaluable in determining the length and characteristics of the perfect stump^nd 
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All bleeding vessels should be ligated meticulousl}’^ Coagulation bj dlatlle^m^ should be a\OKletl Tii 
deep fascia should be sutured to ensure freedom from adhesion betiieen skin and deep tissues In cliililrn 
epiph} siodesis was useful in pre\enting disproportionate growth of bone and soft tissues The proWir 
of painful phantom limb remained unsoh ed 

Painful stumps — Dr Dimant said that pain might arise from skin, scar tissue, muscle or bone or Iron' 
the effects of ^ascular impairment An analysis of 600 cases of painful stump was presented 
The fitting of short stumps — Dt McKenzie discussed difficulties in fitting short thigh stumps PiiuLtion 
was more natural with a well-fitted above-knee prosthesis than with a tilting-table In the pist it Ini' 
seldom been possible to fit a stump -con trolled prosthesis with less than si\ Indies, but a stump is slior 
as four and a half inches could now be fitted satisfactonlj’’ i 

Traumatic skin loss below the knee — Mr R Battle discussed skin replacement b} thin Thiersch grift* 
dermatome grafts local flaps cross-leg flaps and tubed pedicle grafts A free Thiersch graft ms oftf' 
satisfactory even when applied directly over bone if it proved unstable it could be repheed liter bi*. 
pedicled graft Local flaps w^ere potentially dangerous, particularly in unskilled hands The length o' 
the flap should never be greater than twice its width Cross-leg flaps w ere conv'enient because the provimiti 
of donor and recipient areas allowed direct transfer Tubed pedicle grafts w ere often preferred beciusc of 
the healthy' and supple character of the transferred skin The usual technique was to carry tlie skin on 
the w nst from abdomen to leg 

UNIVERSITY OF OXFORD 
NUFFIELD PROFESSOR OF ORTHOPAEDIC SURGERY 

Josep Trueta who has been elected Nuffield Professor of Orthopaedic Surgery' in the Uni\crsit\ of 
Oxford was born a Catalan in Barcelona on October 28, 1897 son of Raphael Trueta, phvsicnn in 
Barcelona and great-grandson of Antony' Trueta surgeon of the Army of General Lancaster in the «ar 
between Spain and France in 1795 In 1929 he was appointed chief surgeon of the ‘ Caja dc Provision! 
Socorro an organisation treating 40 000 accidents a y'ear In 1933 he was elected assistant professor of 
surgical pathology in the University' of Barcelona and in 1935 became chief surgeon to the " Hospital d 
la Santa Creu i Sant Pau, Barcelona 



Josep Trueta of Barcelona who has been appointed Nuffield Professor 
of Orthopaedic Surgery' in the Univ ersity of Oxford 


In 1936 the Spanish Civil War began Trueta's position as chief surgeon o e a^ i 

:ataloma, and one of the largest accident serv'ices in Spam, gave him the oppo uni y ^gsualtic= m ^ 
nethod of treatment of war injuries that was later used extensively in the trea men 
AUied Armies On February' 27, 1939 he reached this country' at mvitatioy^^^ 
seen his work in Barcelona and in September he was invited to join the s 
Orthopaedic Hospital 
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His publications ivhich are too exteusne to be Usted here compnse thirtj -trio papers on cnnl 
orthopaedic surgen Hr ent^ on the surgery oi nar and six contributions to the literature of crush siuidrome 
and the renal circulation He is also author or joint author of six books on the surgerj^ of peace and n ar 
In 1940 he nas elected an Honorar>^ Fellou of the Bnbsh Orthopaedic Association and in 1943 nas 
anarded the D Sc Honoris Causa by the Unirersitr of Oxford In 1947 he gave the Balfour Lecture in 
the Universiti of Toronto and the Annual Lecture on Surgerj at the Rojal College of Phjsicians and 
Sur-eons of Canada He nas elected an Honorary Fellon of the Royal College of Surgeons of Canada In 
1948 he gar e the Carmalt Lecture, Yale, and the Fnesner Lecture, Mount Sinai Hospital Hen York, and 
he nas presented mth the Pnx Labone nith special medal of the French Acadamie de Chirurgie 
I Tmeta s name has b'een associated particularly mth the closed plaster treatment of nounds It is 
rirhaps not fully realised that nhile credit is due to Wmnett-Orr for the closed plaster treatment of 
osleomjehtjs nhether of haematogenous origin or associated with compound fractures Trueta s practice 
differed in that his closed plaster nas part of the initial treatment of gunshot nounds and other open 
injuries and that he insisted that the plaster should be applied only after complete excision of all 
contaminated devitalised and ischaemic tissues Trueta emphasized the importance of rest of soft tissues 
as nell as of bones particularly in relation to tissue infection In organising the reception of air-raid 
casualties he had learnt that the interposition of a first-aid post between the “ incident and the hospital 
gave nse to dela\ that was harmful and was needless in all but minor and superficial wounds 

Trueta w ho w as a professor of surgery and leader of the profession in his own countrv , came to England 
at the request of Bntish surgeons and offered the fruits of his unique experience in the Spanish Civil War 
He has played a v alued part in all the clinical activities of the hospital in Oxford His appointment as 
Nuffield Professor of Orthopaedic Surgery will add distinction to the Wmgfield-Moms Orthopaedic Hospital 
and the Oxford Medical School 


REGIONAL ORTHOPAEDIC MEETINGS IN GREAT BRITAIN 
SOUTH-WEST ORTHOPAEDIC CLUB 

A meeting of the South-West Orthopaedic Club was held in Truro on IMaj 14 1949 at the Rojal 
Infirmary under the chairmanship of Mr J H Hood 

Congenital club foot — Unselected cases of talipes equmo- varus were shown at all stages of treatment 
The treatment favoured was manipulation and fixation wuth strapping Points of interest that emerged 
' in discussion w ere 1 ) despite good initial correction relapse with inversion of the heel was hable to occur 
at about the age of eighteen months, 2) the calf muscles showed hardening and atrophj at the same age 
''’'associated torsion of the tibia appeared to be more common than with the Denis Browne method of 
•itment 

Spina bifida with memngocoefe — Miss Forrester-BroJine pleaded for conservative treatment of spina 
bifida The skin usually broke down because of the contact of moist ‘ nappies Bj^ means of a perspex 
shield shaped like a tunnel and open at both ends the skin could be protected and kept drj The 
mcningocoele then shrank to proportions not requiring surgerj 

Dupuytren’s contracture — Mr Renloul discussed the operative treatment of Dupujiren's contracture 
A longitudinal incision was used, regardless of skin creases and the thickened fascia together with its 
phalangeal prolongations was excised No sphntage was used Six cases vvath excellent results were 
demonstrated It was claimed that a longitudinal incision did not cause contracture or keloid change 
and that it facilitated the technique of operation and reduced the hkehhood of sloughing There was a 
^ hv eh discussion on the merits of subcutaneous tenotomv 

Other discussions Ahss ^^ay discussed the treatment of pneumococcal arthritis of the knee joint bj 
chemothcrapv Mi Price demonstrated Calves disease of the spine vnth regeneration of the affected 

vertebra Mr R 4 Grniif outlined the organisation for the treatment of injuries in Cornwall Mr E J 
All iiiH discussed the manipulative and operative treatment of Monteggia fracture-dislocabons Pr F 

11 ihon gcnitncian for the Cornwall area, outlined plans for the rehabilitation of old patients wath chronic 
polv arthritis 

INSTITUTE OF ORTHOPAEDICS 
R0\AL national orthopaedic hospital LONDON 
\^oup of European surgeons who vasited the Institute of Orthopaedics in Februarj 
r. Cl ! '=n^ss\ Descamps Mearv Radadier and Ihgneau from Pans, Dr Nievergelt from 

iroJn Vcrcccken and Verjans from Ghent Drs Coquelet and de Mameffe 

Xntwfr^ and Dr f ^aVge Dr Pansel-Leclercq from Ostend Dr van de I^oorde from 

■■ I n a treatment of penpheral nerve injnnes was revaewed bv Mr 

J and Mr D M Brooks The technique of cup-arthroplastv of the hip joint was discussed bv 


^ isifors’ week 

included Drs Benassv 
T’^'nch 


H 

Mr J 1 P Jamts 
Mr \\ liiUcv 


Ihc technical details of clinical photographv of orthopaedic cases was presented bv 
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At the countr\ branch of the hospital modem methods of treatment of poliomi elitis «ere dt.mou'itnt 
in the gymnasium and swmming pool Mr J T Scales demonstrated the use of phstic imtirnl > 
orthopaedic splintage The standard treatment of tuberculosis •« as presented b\ Mr E J \ani,lo Clin: 
cases n ere sho^\ n b} iMr K I NissenandMrJ A Cholmele}' Methodsof plastic surgcr\ Mere dcmon<;tntt 
bj ilr i\fatthe\\ s 

One day nas spent at Luton uhere Mr L W Pleues and Dr Anderson shoued the oreani<:'i(ion of r 
accident serMce at the Luton and Dunstable Hospital and the rehabilitation senice that Ins lid- 
established in the t'auxhall Motor Works Another day was devoted to the study of handicapped cliildn. 
at the School for Physicalh Defective Children Willesden vhere Miss Pritchard demonstrated tin. effort 
of achondroplasics patients vnth muscular dystroph}’-, and other crippled children in their group drill j 
music The Cripples College of the Roval N^ational Orthopaedic Hospital and its associated vorkslic'i 
V ere visited under the guidance of Colonel Churchill On the last day a visit was paid to Stoke Mandii i!" 
where Dr Guttmann showed recent advances in the early treatment and late rehabilitation ol patnr 
wath traumatic paraplegia 

It is hoped that this visitors’ week, which began with a welcoming speech in Trench bi Mr 11 ] 
Seddon and finished wath a lasit to Twickenham where France and England met m a rugb\ football match 
will be the forerunner of similar aasitors’ aveeks in future j'ears 

Lecture by Professor Gruca — Dr Gruca, professor of orthopaedic surgery in the Unn ersiti of M arsw 
gaae a lecture at the Institute of Orthopaedics, in February 1949 on Excision of the Hip with Ostcotcimi 
for the Restoration of Movement after Tuberculous Infection 


ROBERT JONES AND AGNES HUNT ORTHOPAEDIC HOSPITAL 

In recent numbers of the Journal it was recorded that much of the Robert Jones and \gn(.s Hunt 
Orthopaedic Hospital had been destroyed by fire Subscriptions began to pour in within a feu ihi 
Safe in the confidence of the support that this hospital commands from many thousands of former patunt 
and aoluntar}' workers in this and many other countries rebuilding was begun almost at once If mi 
had doubted the wisdom of such confidence their doubts have now been resolved The subscription li 
totals £4 1 000 The spirit of voluntary effort is not dead 


MEMORIAL TO DAME AGNES HUNT 

It was one of the ideals of Agnes Hunt that cripples should be relieved from the hardships of institiitio| 
life and be allowed to enjo) the comforts and privacy of a normal home, and as a memorial to her it 
proposed to create a village for disabled persons in the region of the Robert Jones and Agnes Iln 
Orthopaedic Hospital and the Denven Cripples Training College The village wll consist of hiingnlo" 
some to accommodate one or two individuals and others to house the family of crippled parents ' ^ 
include community and recreational facilities The cost of each bungalow will be in the region of 5 
•' to £2000 and thej wall be named in accordance with the wishes of the donors 

The cost of rebuilding the hospital was met almost without appeal^ — but this is a new demand ^ 
appeal is now being made to all those who believe that the memory of Agnes Hunt should be perpttii 


PORTLAND TRAINING COLLEGE FOR THE DISABLED— HARLOW WOOD 

Princess Elizabeth laid the foundation stone of the Portland Training College for the ^^,j] i 

Wood Nottinghamshire on June 29 1949 Describing the objectives of the College 

associated closelj wnth the Harlow W ood Orthopaedic Hospital, Mr S A S Malkin said that i , 

the initiative of a few citizens of Nottingham led by the Duchess of Portland that the ort ^ ^ 

came into being in 1929 Since then it had grown and prospered and was rendering ' 

to the distnct But no matter how great the adiances of medical science, there wou 
who, on account of the seientj or the nature of their disabilities, would never return ^ 
occupations To them the future seemed black Nei ertheless wnth special training, 
be made fit for new work suited to their abilities They would become 

happ3' members of the communitr It was to gix'e this training and opportunitr t at ® pedn 

College was being built The College would serv e mainl 3 ’- the four counties of Netting a jpjjtri. c' 
Lincolnshire and Leicestershire It would be established on a roluntarj^ basis ou si 
National Health Semce 
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MINERS’ WELFARE COMMISSION 

REHABILITATION OF INJURED MINERS 

In the annual report of the Miners Welfare Commission for 1948 ^vhlcll ^^as published recently, the 
consulting surgeon Mr E A Nicoll reviewed the grouth of the present rehabilitation service He reca ed 
that ten i ears ago the w ord rehabilitation " w as practically unknoiv n in the medical w orld , yet its value 
IV as already recognised by a feiv pioneers As early as 1935 a rehabilitation clinic had been established in 
the Lanarkshire coalfield by Alexander Miller of Glasgow The importance of reinstatement of injured 
men in the working community was beginning to be recognised but at that time the machinery for 
c<f-ordinatmg rehabilitation and social service was lacking In 1939, Berry Hill Hall, near Mansfield, w'as 
oilened as a rehabilitation centre with one surgeon and one physiotherapist, and with accommodation for 
lifteen patients Although the Centre was started as an experimental project its value was quickly 
recognised b> the coal owners who agreed not only to make it permanent but to extend it to accommodate 
fort\ patients In 1942 the Ministry of Fuel and Pow er requested the Miners’ Welfare Commission to 
proi ide similar facilities throughout Great Britain A medical advisory committee w as appointed under 
the chairmanship of Sir Reginald Watson- Jones with Mr E 4 Nicoll as consulting surgeon To-day 
there are eight centres serving all the major coalfields, and three associated schemes serving the minor 
coalfields of Cumberland Kent and North Staffordshire 

The results of the jear s work are impressiie No less than 92 3 per cent of injured patients treated 
in the centres were able to return to useful and economic work in the pits and of these 63 per cent resumed 
their full pre-accident work These figures represent the results of the more difficult cases occurring in 
the mining area — many lesser injuries do not require the elaborate facilities for treatment and social service 
that have been built up at the centres 

In the clinical field the extensile accummulation of well-documented material for analysis and review 
will form a valuable contribution to clinical research Already small teams of surgeons are concentrating 
on the iniestigation of clinical problems that are so uncommon that it would take one surgeon, working 
alone almost a lifetime to soh e them 


AUSTRALIA 

AUSTRALIAN ORTHOPAEDIC ASSOCIATION 

/ Membership of the Australian Orthopaedic Association now includes forty active members twelve 
aSBciatc members, three honorarj members and ten corresponding members The 1949 annual meeting 
was held in Sidnej from June 1 to 4 The main subjects for discussion were Surgical tuberculosis bv 
Ml D W L Parket Treatment of fractures about the elbow joint by Mr IP R Gayton Treatment of slipped 
cpiphjsis of the femur bj’^ Mr E F rPc5/ and The role of tendon transplantation in restoration of function 
after paraU sis b\ jMi H Ciawford 

The Association welcomes the formation of a Postgraduate Education Committee by the Rojal 
College of Surgeons of England and w ill adi ise regarding Australian applicants for post-graduate orthopaedic 
training in Great Britain 


INDIA 

SOCIETX FOR THE REHABILITATION OP DISABLED AND CRIPPLED CHILDREN 

Hie Socicti was envisaged in 1947 bj a group of loluntary workers and became a registered society 
in October 194S Its objects are to organise hospitals and clinics for the diagnosis care and treatment 
of disabled and crippled children to educate public opinion on the problem of such afflicted children 
and to collect statistics relating to it klthough the work of the Society has so far been restricted to the 
loiwbaa area it is hoped that it mav ultimatcl> be expanded to deal wath the problem of crippled children 
t iroughout India The finding of suitable premises has been a major difficult}^ At present the work is 
leim, earned on in a mihtarv hutment conv erted for use as an out-patient plij siotherapv and rehabilitation 
c inic le elimc is staffed bv ex-armv phvsiotherapeutic technicians under the direction of a panel of 

V ns ors Dr M G Ivmi, M C M Cli (Orth ) has been appointed orthopaedic surgeon to the societj 
l L p to the end of 194S, 233 patients had been accepted for treatment Most were cases of pohomv elitis 
lere IS no distinction as to caste creed sect, nationahtv or class Transport to the clinic is provided 
m" ° societv IS foreseen \\ itlun the next two v ears it is proposed to 

the smvolv^ of'ir hospital on the most modem lines to organise a teaching institution for 

childr n -m f i ^ siothorapists to establish an orthopaedic workshop to found a school for crippled 
cinuireii and to set up an institute for research into the problems of pohomv ehtis 
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CZECHOSLOVAKIA 

CZECHOSLOVAK SOCIETA OF ORTHOPAEDIC SURGERA 

The annual meeting of the Czechoslovak Societj of Orthopaedic Surgery mil be held in Pra in. i 
September 24-25 1949 The subjects for discussion will include the general treatment of frnctiin' ir 
osteoarthritis 


GREECE 

PRESENT STATE OF ORTHOPAEDIC SURGERY IN GREECE 

A/t Si J Buxton (London) as in\'ited recently to make a \nsit to Greece mth the purpose of siinc\i| 

and reporting upon the present state of orthopaedic surgerj in that countr}' and the mam problems tlf 
are being encountered in its development / 

War surgery — Surgeons working in the arm} particular!}' at the base hospitals in Athens and SiloniL 
had had great experience of mihtar}' surger}' and the standard of operative work was high Surgcri . 
the fonsard area also appeared to be performed competently as judged bv the low incidence 011011x110 
in wounds and compound fractures evacuated to base hospitals The value of infrequent dressings of liirb 
wounds was not fully recognised and it was still a common practice to cut windows in the plaster for dnh 
dressing The treatment of peripheral nerv'e injuries did not include all modern methods of mvestigntior 
and tendon transplantation at the wrist was often carried out before the radial nerve had been cvplonl 
with a vaew to suture 

Amputations — It had been estimated that about 2500 amputations v\ere performed between I'lfa-b 
and that the total number of amputees was about 4000 Ten per cent of amputations were of the iippt 
hmb The standard lev'els of amputation were known and practised, but many unhealed gniuilatin 
stumps resulting from the guillotine type of operation were seen Limb-fitting showed some lad cf 
co-operation betw een the operating surgeon and the limb factory 

Civilian orthopaedic surgery and the care of crippled children — Although the treatment of injum 
was under the care of general surgeons the speciality of orthopaedic surgery was recognised and there iuk 
a number of experienced surgeons w ho had travelled to study the methods used in other countries illctlieib 
of investigation radiography and operative treatment were of a high standard Surgical tiibcrciilo ! 
was prev'alent There was an excellent pavilion type hospital at Voula Immobilisation of tiiberculti 
joints was much less strict than in Britain Streptomycin was used when abscesses were present 
Rehabihtation and physiotherapy were not yet fuHv' developed in their application to war surg ' 
civ ilian accident w ork, or the treatment of long term orthopaedic cases 

GERMANY ' 

The German Orthopaedic Congress — The Orthopaedic Congress was held in Munich on \pril 21- ' 
under the presidenc} of Professor G Hohmann Congenital dislocation of the hip joint was discussed I 
Professor Lanz (Munich) Professor Scaghetti (Florence) Dr Rohlederer (Esshngen) Professor 
(Munster) Dr Niederecker (Wurzburg) Dr Detzel (Munich), Professor Schede (Sandersbusch) Prok ^ 
Lindemann (Hanov er) Dr Hepp (Hamburg), Professor Hackenbroch (Cologne) and Professor tea ^ 
(Giessen) The discussion continued throughout the whole of the first day and cov'ered the patho o,i 
preluxation and subluxation, the indications for earl} prev entive treatment the management of 
and late stiffness the problems of torsion and coxa valga luxans and treatment by plastic recons 
of the acetabular roof and rotation osteotomy On the second day deformities of the hands an 
were discussed bv' Professor Weil (Heidelberg) and Dr Witt (Bad Tolz) Rehabilitation 
the disabled was discussed and at a visit to Bad Tolz, demonstrations were given b} Professor 


MEXICO 

Mexican Society of Orthopaedic Surgery — The Mexican Society of Orthopaedic Surgen , 

in 1944 and its activnties are being extended Dr Luts Garcia Figueroa is president o t c 
secretarv is Di Ladislao Solares The Societv includes sixteen charter members ^s^is Simbo / 

and two honorar} foreign members Correspondence is welcomed the Secretar} s a re 

Mexico, D F 

CORRESPONDENCE 

Polyostotic Fibrous Dysplasia— Albnght^ Syndrome--iUi' J ■ 

writes to point out that in his paper on Pol}OstoTic Fibrous P o T AI was rtco'c 

kSri949 (volume 31-B No 2, page ISO) the height of the patient Case 2 J 
5 feet 1 1 inches but should hav e been 5 feet 1 inch 
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essentials of orthopaedics By Philip Wiles, MS FRCS.FAC S , Hon Or hopae 
Surgeon Middlesex Hospital and King Edward Memorial Hospital Consulting Orthopaedic Surgeo 
Royal Surrey County Hospital Formerly Brigadier, AMS Consulting Surgeon (Orthopaedics) Middle 
East Force and Persia and Iraq Force and Consulting Surgeon Eastern Command India, and 12 li Army, 
iSEAC 10x7 in Pp xv+486 with 365 text-figures and 7 coloured plates Index 1949 London 
A A Churchill Ltd Price 42/- 


J. 


Mr Philip Wiles has addressed himself to the task 
of expounding the essentials of orthopaedics for the 
benefit of the undergraduate student the surgical 
resident and the general practitioner It is unlikely that 
any two senior clinical teachers ^\lll agree on what is 
■essential m any field of medicine or surger) 
Every monograph is bound to reflect the -writer s 
perspective view of the situation which confronts him 
But in actual fact it is the personal " slant ’ w'hich 
makes this attractively ivntten work of Mr Wiles 
so appropriate for his chosen audience The book 
opens with an excellent chapter on postural defects — 
a subject which the author made his own some 
jears ago This is followed by a chapter on back 
pain, full of practical common sense The reader is 
thus introduced to the core of clinical orthopaedics 
at the outset This approach deserves the highest 
praise Later sections are conventionally devoted to 
pjogemc infections tuberculosis of bone and joint 
chronic arthritis tumours of bone other bone 
.diseases and diseases of the central nervous system 
part from these selective chapters orthopaedic 
(disabilities are described in their anatomical 
relationship to the joints of the trunk and the upper 
and lower limbs It would be easy to criticise the 
relatiae space allocated to particular topics for 
instance twenty pages on bone tumours avith a 
tcndenci to o\ er emphasis on rarities (e g Fig 327) 
and onlj the same number of pages for the chapter 
on chronic arthritis in as Inch it must be admitted 
Mr Wiles has managed to condense the essential 
features of modern orthopaedic practice There are 
also some notable omissions doubtless in the cause of 
br<.\it\ chapter on the principles of fracture 

treatment — not an cas^ subject to present in sanoptic 
fashion — would ha\e been aaluable and we miss 
the historical approach and bibhographa of classical 
rtfcrcnces so important for the intellectual stimulus 
of the undergraduate and house surgeon The work 
IS bound to take its place amongst the popular 
stiuUnt text books future editions will undoubtedh 
be tailed for and Mr Wiles will be tempted to 
j^xpand his admirable book The selection of essentials 
Mil not bt vast hut b\ reason of his ripe experience 
and sound judgment he is welt fitted to undertake it 
— Harr\ Pl\tt 




Fig 35 

Two methods of manipulating the dorsal spine 
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SOLRCE BOOK OF ORTHOP -MEDICS B\ Edgar JI Bick M A. i\I D , F A C S Dipl Ortli '^nr 
Associate Orthopaedic Surgeon, The Jlount Sinai Hospital New Aork one time RegiomI Consult n 
Orthopaedic Surgeon ( Arm\ ) European Theatre of Operation Second edition 9t\7in Pp mi- 
wnth 31 figures Index 194S Baltimore The Williams & Wilkins Compani Price SS 00 { 44 '-) 

The arrual of the second edition of Dr Bick s admirable source book has been long awaited It i 
doubtful whether this book is well enough known particularl 5 '^ in Britain and it is to be hoped tint tlii< 
new edition w ill gn e the w ork the a erj wade recognition w hich it deserves for it is unique up to ihtt 
authoritatn e and \ era interesting It is far more than its title implies Besides representing a commendabU 
complete and a erj painstaking collection of the sources and original papers upon aahich modern orthopaalu 
surgera is based it is an interesting and exciting account of the dea^elopment of our art and scicnci 4 
should be read for pleasure and for profit ba all aaho are interested in the historical background of oiir crafJ 
and should form part of the compulsor} reading of anj'one aaho thinks that he has deaised a new operation 
a neaa technique or a neaa theor} 

Reaision and recasting haa'e been a^ery thorough The first part of the book (which deals with 
orthopaedic surgerj' before 1900) has been reansed but is substantially aahat it was Of the fiae new paijcs 
a\ Inch haa e been added to this section most are taken up aa ith neaa illustrations The second part of tin 
book hoaaeaer (on contemporary orthopaedic surgery and its recent sources), has been nearla doubled m 
length and has been brought aaell up to date There are, for example admirable sura 053 of the surgin of 
the Second World War of the modern aaeaas of the physiologj'^ of bone and of their dea elopnient, and tiin 
of such subjects as genetics as applied to orthopaedic surgery There is a useful, if admittedl) incompltti 
list of orthopaedic journals and an interesting but necessarily brief account of the deaclopment of 
orthopaedic hospitals The man} excellent features of this book make its one graa'e fault — a scnc> of 
irritating mistakes probabla due to poor proof-reading — ^particularly regrettable the more so because souc 
ha^e remained uncorrected since the first edition Cohns jMackenzie ” (p 10), Filkin of Northwict 
(p 76) Abernnth} (p 82) Intel cranial haemorrhage ' (p 4) a mistake in the sex of JIiss Mono 
Fell (pp 94-95), Fairbanks for Sir H A T Fairbank (p 167), ‘ is for “ his ” (p 208) and' Coffu 
for Coffe\ (p 211) are among the jars which upset the reader One must also criticise Dr Bick's ntficr 
read^ acceptance of oft-repeated surgical legends which are probably quite untrue (such as the idea of tlie 
introduction of the ligature b} Pare and of amputation above the line of demarcation b} Fabn) and cl 
some stories w Inch are certainl}^ false (such as the statement on p 79 that Pott sustained a Pott s fnctiin 
whereas the injur\ which he did sustain in 1756 was a compound fracture higher p the leg) The grtitn^ 
of Sherrington s contribution to orthopaedic surgery albeit an indirect one is not clearly realised ani^i 
British reader ma} be forgiven for pointing out that the surgical history of thf Second World War did n 
begin at Pearl Harbour These are how ever, remediable faults for this is a fine book, stressing once agaij^ 
that what is considered modem ’ is but the sum total of previous observat ons re-classified re inttrpretet 
and occasionally multiplied a lesson which none of us can rehearse too often — D LI Griffiths 


THE BRITISH JOURNAL OF SURGERY War Surgery Supplement No 2 WOULDS Or^THF 
EXTREMITIES Fi\e resiews collected and edited by H J Seddon, DM, FRCS 10/71 m 
Pp X — 271-374, with 74 figures 4 in colour 1949 Bnstol John Wright & Sons Ltd Price 12/6 


The time has now come w hen the surgery of the last w ar although still fresh in mind can be sec ^ 

proper perspectia e and the editors of the British Journal of Surgery are to be congratulated on pro 
the series of AA ar Surgen Supplements of which this volume is the second It is essential that P™ 
made during the war is accuratel} and concisely recorded, and, of the se\eral methods a\ailable^ ^ 
chosen here a senes of review s b^^ representative surgeons is undoubtedly the best Air ^ 

happ's in his choice of contributors because the} have not only given an accurate account but e\ ^ 
also managed to con\e} the sense of urgency peculiar to war surger}, that arises from the pres 
seemingh unending stream of casualties piling up at the front door rcciab 

The outstanding impro\ ement in the medical services in this war la} in the 
that no surgeon can do his work properl} unless the patient reaches him quickl} and in as go 
as possible unless he has modern means of resuscitation at hand, and unless he has good ° m tl. 

tion behind him FAR Stammers describes in the opening article how these things were ^ i 

Italian Campaign He follows the wounded man until his arrual at a base hospital and ar 

resuscitation chemotherap\ splintage transport the general principles of primar} authoncin 

the modifications that ma} be necessar} to suit var}ing local conditions It is ^ ^ ^ tho-^p'"’"'' ' 

and succinct re\uew of this subject }et published and it might w ell be learnt b\ heart o 

the Arm} Aledical Semces of the future and the surgeons enrolled in it Stammers is - 

about the part he pla}ed, together wath his fellow -consultant Harold Edwards in p a o 
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organisation of the Italian campaign, for it was they who arranged the first large scale experiment m de ayed 
prfmarv suture iihich proied so successful that it rapidly superseded the routine use of closed plaster 
methods Ronald Furlong and J M P Clarke contribute a valuable account of the treatment at base 
hospitals of missile rounds involving bone They discuss first the general principles concerned and then 
special difficulties encountered at selected sites Their experience is particularly instructive because they 
received their patients direct from the fonv ard surgical units and were able to hold most of them for definitive 
treatment J C Scott records the remarkable change m the prognosis of penetrating wounds involving 
joints that has come from improved methods of splinting during transport and from chemotherapy 
E\en at the time of the North African Campaign in 1942 the mortahtv and the amputation rates m wounds 
of the knee had both been reduced to one quarter of the 1917 figure aud by 1945 they were negligible 
An spite of the remarkable results achieved by New Zealand surgeons, and later by many others w ith very 
iirl> mobilisation of missile wounds of the elbow, Scott still prefers to fix the elbow until healing is complete 
H J Seddon s knowledge of peripheral nerve injuries is unrivalled and no more worthy pen could be 
emplojed to present the long-awaited results of the experiences of this war One cannot help marvelling 
■ — as he describes in succession non-operative treatment the indications for primarv and secondary operative 
repair ner\'e-graftmg, and, finally the end-results of suture — at the immensity of the painstaking labour 
continued daj, after day for years that has made this record possible The end-results are assessed on the 
basis of the objective criteria elaborated by the Nerve Injuries Committee of the Medical Research Council, 


and he now makes available, for the first time the really reliable information that is essential if the surgeon 
is to reach a rational decision as to his conduct in a particular case J J Mason Brown in the final review, 
deals with injuries to peripheral arteries in an equally authoritative and comprehensive w'aj He has not 
such a happj role to fill because surgical progress in this field has been less striking he has to record that 
the results of primary ligation of main arteries are still unsatisfactory and that arterial restoration b\ grafting 
remains uncertain in spite of many bnihant attempts and a few outstanding successes — Philip Wiles 


A PRACTICE OF ORTHOPAEDIC SURGERY By T P McMurrax C B E MB M Ch F R C S , 
(Edin ) Professor of Orthopaedic Surger5’- Liverpool University, Honorary Orthopaedic Surgeon David 
Lew IS Northern Hospital Director of Orthopaedics Royal Liverpool Children s Hospital Third edition 
8Jk6in Pp viu-f-444 with 191 figures Index 1949 London Edward Arnol d & Co Price 30/- 

It IS scarcely fitting to carp about a book that is twenty-one years old and has survived six printings 
5 et to the re\ lower this book is showing its age The principles of orthopaedics may not change — and as 
might be expected from a disciple of Robert Jones they are here clearly stated — nevertheless treatment 
inges sometimes because of increased knowledge and sometimes at the whim of fashion Dare one say 
tljat the present edition has not followed these changes closel} Royle s operation Whitman s reconstruc- 
tion of the hip and enucleation of the tarsal bones for club foot might be omitted The chapter on acute 
ostcomjehtis needs complete reconstruction because of the discovery of the antibiotics In the treatment 
of infantile parahsis the shift of emphasis from rigid splintage has not been stressed Since in orthopaedics 
carh diagnosis is so important it is a pitj that tuberculosis of the spine is illustrated by a child with gross 
kjphosis tuberculosis of the spine will not be discovered early until the practitioner is accustomed to 
notice the small break in the uniform curve of a child s spine in the bending position Nor will a slipped 
cpiphisis of the upper end of the femur be picked up early if he expects a history of injurj It is strange 
to find from Lucrpool operation recommended as the onlj treatment for a ruptured intervertebral disc 
Certain ommissions strike one references to senile osteoporosis of the spine and stenosing tendovaginitis 
would be welcome Claw toes might well be considered apart from pes cams 

Uthough the production we are told is of war econom) standard it could hardh be better Most 
of the radiographic reproductions are so good that an occasional obscure picture is noticeable the picture 
of spondi lohsthesis is nothing but a blur Publishers should realise that bad illustrations are worse than 
list less This book IS such an old faa ounte of this reiiewei that he would wish the next edition to be perfect 
— (icorgo PtRMxs 


11 BEKCULOSIS or THE KNEE JOINT A.N EXPOSITION WITH SPECIAL REFERENCE TO 
COURSE t\ D TRE ITMEXT B WED ON STUDIES OF THE LITERATURE AND ON AX AX ALA^SIS 
O yUTERUL or PWIENTS OBSERVED THROUGH MANY YEARS Bi Johannes Mortexs 

janslated from the Danish ba Axel Axdersex lOxfiJ in Pp xn ^,550 with 6 figures 13 tables and 
llOnrts IPKS Copenhagen Dinar Munksgaard London H K Lewis A Co Ltd Paper coaer 

J ncc 1 / 6 

hosm.M occurred in US patients treated at the coastal 

wl.n rh ( ^1 Denmark and m the surgical tuberculosis department of the Finsen Institute to 

whose chief Johannes Mea cr he paa s tnbute These were patients in whom the diagnosis aa as not in doubt 
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He anahses the results of consenatne and operatne treatment in the light of follow -up cximunti 
performed more than ten i ears later He compares these results with comparable results b\ other siir mi 
to obtain which he has submitted the literature on consenatne treatment and oporatue tmtmuit ti 
exhaustiie anahsis He also gn es a i aluable histori of the treatment of tuberculosis of the knei Tht 
much of the work consists of a mass of detail and it becomes a little difficult to see the wood for the in^ 
But answers to certain questions emerge and these are so important and are so well authentintid i)nt 
Dr Mortens s effort is amph rewarded 

The questions that Dr 3Iortens sets out to answer are whether consenatne treatment of the dim^ 
in children gi\ es good results or w hether excision is preferable m some If so w hat are the risks of sliorti nine 
ordeformiti ^ -Vbout adults he discusses whether excision should be performed earl\ or late Bi conscnitm, 
treatment he means bed rest in an open-air hospital sphntage (which seems to be less ngidh applied tin/ 
herel and actinotherapj for which the Finsen Institute is famous and which is used to the full Si\t\ IwT 
children recened consenatne treatment onlj twenty recovered wnth a good range of moioment nii/' 
little damage to the joint seven others had a range of mo\ ement varjnng from 40 degrees up to 140 degat. 
t urteen got bon\ ankjlosis, serenteen developed fibrous ankjlosis, three patients died and in two tin 
sease did not heal Of fifteen children who had resection after conseri atu e treatment fourteen dtielojKi! 

’ mi anki losis three children w ho had pnmarv resection did badlj^ Dr Mortens goes on to discuss rcscttmn 
111 childliood and finds that bony ankylosis can usually be obtained though it takes longer to deielop tlnn 
ir the adult The lowest age limit set for excision is nine years Notable shortening did not often occur 
in cases in which there had been httle destruction of cartilage or erosion of bone, but he found that it wis 
common after excision of joints that had suffered gross destructii e change Yet these are the joints fo 
v inch excision ma} particular!} be required , but there is less risk of shortening if excision is performed 
when the lesion is healing Dr Mortens would favour also excision if the disease is still actne si\ or siwn 
\ ears after the onset He considers deformity after excision to be a more formidable complication tlim 
shortening To aioid deformit}' the limb must be fixed in full extension at operation Man} patients mii t 
w ear a splint for three or four years after operation and others must have a tenotomv of the flexor temioni 
It is clear that Dr Mortens has no enthusiasm for the treatment of tuberculosis of the knee m children b\ 
excision and from his research he finds no encouragement to depart from consenatne treatment as a 
routine measure For adults on the other hand consenmtive treatment is recommended onl} if it (lex 
not interfere with their wage-earning capacity, excision is the method of trea'ment recommended if tli 
general condition of the patient is satisfactory and the disease in the joint not aery actne 

In the chapter on pathogenesis Dr Mortens retains the distinction between a pnmanly osseous a" 
pnmarila sa noa lal taqie of lesion but admits that the disease is present m both bone and S} noa lal membru^ 
as soon as it becomes recognisable The joint lesion is regarded as part of a haematogenous infection 
aahich tubercle bacilli are deposited in the latent form in a'anous parts of the body, and the deaelopmei 
of oa ert lesions is goa emed by circumstances that determine tissue resistance Associated pulmomr 
tuberculosis a\ as especially common 

There is much else in this book that repay's studa"- There are questions to ask Dr Mortens for cximp 
aa hether constitutional treatment can safety be curtailed in adults, in aahom the incidence of associat ^ 
lesions IS so high and whether the prognosis for associated pulmonary’- tuberculosis isimproaed by opera 
into a tuberculous joint There can be no doubt about the merit of this outstanding contribution 
literature of skeletal tuberculosis — INI C Wilkinson 


OSTEOP ATHIE R ARE By C C asuccio Libero docente di Chmea Ortopedica nell Unia ersita 
Primo amto dell Istituto Ortopedico Rizzoh Prefazione di F Dehtala 10x71 in Pp ^ 

292 figures Index 1949 Bologna Edizioni Scientifiche Institute Rizzoh Price 5500 Lira 


This exhaustixe study of the rarer diseases of bone excluding infections and m a’’ 

the xast material proxided bx the Institute Rizzoh and a xery^ wade studx of the relexant ' 
languages Like Ludin Casuccio classifies the diseases as either atrophic or hx'pertrophic (V 

This method has considerable disadx antages, but none will be satisfactory until more 
etiologx and pathologi of these conditions There is some lack of balance in the amoun ^ntf n’''’' '' 
the descnption of x anous diseases For example the epiphy^sial changes in cretins receix e u 
while eosinophil granuloma occupies nineteen pages excellently illustrated and docume^n 


wnile eosinopmi gitiuuiuLua. uci-upics jiuieLccij pcigca c ht not all tw 

of the chapters contain a conglomeration of conditions xxhich in this countrx mig (je-xriph-- 

closelx related The radiographs and histological plates are excellent and courx a'' 

present a dear picture of the conditions and what is known of their ^ be ohur ' 

treatment This book is a mine of information and proxides knowledge that cou 
unh xnth great difficultx from onginal sources m many languages The st\ e is c ^p'tli' ' 

“tdl.T.bl. k tke ” '*>■ ‘l-e ’"■gl.tel l.no» Wge ol the The b,bl,og,apl.> » 
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excellent and exceptional m that the full title of the original article is mentioned This is a valuable and 
unique book of reference on an important but complex subject —V H Ellis 

This monograph is based on a comprehensive study of the uncommon skeletal affections mduded 
in the great collection of documented material non available in the Rizzoh Institute A vide search of he 
hteratum has also been carried out and the ample bibliography shous that full recognition has been paid 
to the contributions of others on this subject The nork bears the imprint of the famous Bologna School 
of Orthopaedics The author has adopted the convenient method of classifying skeletal disease under 
tuo mam categories 1) atrophic lesions (osteoporotic osteolytic and dystrophic). 2) hypertrophic lesions 
(hiperostotic osteosclerotic osteoplastic) Each skeletal disease is presented m clear and simple language 
Aith the clinical radiographic and histological features described in proper perspective The format of 
\e volume is admirable The author is to be commended for producing a work of reference which all 
orthopaedic surgeons w ill find of the greatest assistance Harry Platt 


AN ATL\S OF TRAUMATIC SURGERY Bj Josep Trueta, M D , Barcelona D Sc (Hon) Oxon , 
F R C S (Hon ) Canada Surgeon Wingfield-kloms Orthopaedic Hospital, Oxford 1 0 X 8 in Pp \ in + 1 50, 
with 188 figures 1949 Oxford Blackwell Scientific Publications, Ltd Price 30/- 

The del elopment of the closed plaster technique in the treatment of open injuries is closely associated 
with the name of Trueta Like many other orthopaedic surgeons who were impressed by the work of Baer 
and of Wmnett Orr in the later 
part of the First World War he 
introduced the technique into 
his civilian practice and then, 
in the Spanish War of 1936-38 
he w as able to apply it on a big 
scale to the treatment of war 
w ounds The results he achieved 
w ere outstanding and the publi- 
cation of his book Treatment 
of War Wounds and Fractures ’ 
at a most opportune moment in 
1939 was followed by the general 
adqption of the ideas he had so 
) advocated In the recent 
w -ir as a member of the surgical 
staff of the Wingfield-Morris 
Orthopaedic Hospital Oxford 
he was able to continue working 
along the same lines and his 
present book is the record of an 
achievement no less remarkable 
than the first \n Atlas of Traumatic Surgery is a straightforw ard narrative and pictorial record of 
the progress and treatment of fortj patients with compound fractures and large wounds of the upper and 
lower hmbs chosen from 127 serious casualties treated since the daj of the landing in Normandy As the 
hospital included a peripheral nerve centre most of the injuries were complicated by penpheral nerve 
injuries No attempt is made to describe details of technique and the text consists of unvarnished extracts 
from the hospital records the reader is therefore free to form his own conclusions and he cannot fail to 
bt impressed bv the magnificent results that were regularlv achieved The book however is not only a 
record it is also a challenge for the author states in his preface It is primarily to meet the need of 
these future workers [of a new generation] that this book is published although it is hoped that it may be 
of interest even now as a record of clinical experience bv providing matenal for comparison of results 
for those still facing similar problems ’ The difficultj of judging honestlj the results in the treatment 
of major injuries is notorious and it is impossible to set the performance of one surgeon against that of 
another because the precise conditions can never be known It is however noticeable that although 
triatm^nl was carried out at a time when delaved pnmarv and secondarj suture were in common use 
ev were performed on a minoritv of the larger wounds in this senes It is also apparent that re-excision 
of wounds was frequentlv rcquircd-it mav be because the pnmarv forward surgerj was for some reason 
below the usual standard But even should some other surgeon claim better or quicker results this would 
m no vv av detract from Trueta s acliiev ement He has done fine vv ork and giv en us a magnificent permanent 
record of It a record of lives saved and despcratelv mangled limbs restored to useful function and anv 
sureexm of the present or a future generation should be proud if he can do as well —Philip Wiles 
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Fig 139 Fig 144 

Condition of the wound and fracture Almost tw o j ears 

on admission tw entj -five days after after injury the con- 

injurj The great muscular loss dition of the limb is 

makes it very difficult to main- knee flexion 80 de- 
tain the fragments in correct grees One year 

position later is 105 degrees 
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PLASTER OF P\RIS TECHNIC Bv EdAvin O Geckeler, MD Professor of Ortliopicdn Siir , \ 
nnd Chief of the Fracture Ser\ice Hahnemann Medical College and Hospital, Philadelphia Sicond tditi r 
9x6 in Pp xi\ +220, Mith 236 figures Index 194S London Bailliere, Tindall iS. Cox Price 16 6 

This book has already been reMened brief!} in an American number of the Journal but witlio’ 
critical comment The teaching of plaster technique requires very orderh instruction Here lioweii 
elementar} and adi anced details alternate, and the numerous illustrations lack continiiiti Somt of tl 
techniques described must lead to trouble or complaint Thus, feu surgeons would agree with the follouiii 
captions ‘ If the ankle has been immobilised in equinus by mistake a rectangular window will |iirmi 
a change in the position without pinching the skin ' ‘ Short hip spica the back new show a tin. Inittoi, 

on the affected side completely covered with plaster ” “ Application of plaster jacket (two t-ibk method 
no padding is necessary ’ ‘ Certain conditions of the knee, as separations of the lower femonl epipluaj 

require immobilisation in hiqierfiexion ' To continue in this vein, the cast shown for a nnllet fintar 
completely straight at the proximal joint flat-foot deformity is treated by iniersion of the whole fo<i“ 
and a plaster figure-of-eight is used for fractures of the clavicle in children In short, it ma\ bt hirh m 
that mani of the techniques advocated show' a wide variation from good contemporan practice iii tli 
countr} — K I Nissex 


FRACTURES A.ND DISLOCATIONS FOR PRACTITIONERS By Edwin O Geckeler AID Fdlon 
of the American College of Surgeons Fellow of the American Academy of Orthopaedic Surgeons Pdlo' 
of the American A,ssociation for the Surgery of Trauma Diplomate of the American Board of Orthopitdn 
Surgen, Fourth edition 9;| y 6^ in Pp xii+371, with 344 figures Index 1948 London Bnllari 
Tindall A Cox Price 27/6 


The object of this book is to provide a simplified }et practical account of the treatment of frncturu 
and dislocations for general practitioners and senior students This is no easy task, and the author hi 
approached it w ith a due sense of realism and responsibility He devotes a good deal of space to fiindimcnti! 
principles and fundamental techniques, and, in dealing with individual fractures for which n laricti o 
treatments has been advocated, he confines his advice to one method which in his experience has prowl 
to be the ‘ simplest and most reliable for the best functional result ” — a most refreshing reaction fti 
the present tendenc} to dispute the right of any patient to be cured avithout a display of surgical iirtiio^i 
But there is also danger in over-simplification, this Dr Geckeler avoids by ndicating quite clcarh tl> 
conditions in which complicated and difficult techniques are indispensable Here he is at pains to tell ^ 
readers how to handle such cases until more skilful help can be obtained The ke} -note of his a(l\ ici 
such circumstances is ' If there is doubt as to the treatment of a difficult case, it is far better to ci 
consultant at once than to meddle and manipulate repeatedly ” 

In matters of detail there is room here and there for criticism Volkmann’s ischaemic contric w 
IS }wf due to venous obstruction In adults half an inch of shortening does not usually cause a 
limp Distraction should be added to the important causes of delayed union Total dnision of t ic 
cord does not lead to a fatal issue ' regardless of the best care ” (there are eight paraplegia centres ^ 
author's ow n countr\ proving the exact opposite) The removal of ununited transverse processe^^ ^ 
operation strongl} to be condemned and not easy to perform — whereas open reduction of fnctiires 
bones of the forearm which the author condemns is widely practised, with good results 
comparativelv conseriative atmosphere of Great Britain Finallj most surgeons will be unne^^^^^^ 
alarmed to read that in one out of every three dislocated hips the femoral head undergoes a\ asc i ^ 

The author has a clear direct stj le and the text is w ell illustrated A short bibhograp 
each chapter but with few references to the literature of the last fire jears E A Nicoll 


T' R E r) ^ 

SURGERY ORTHODOX AND HETERODOX By Sir AVilham Heneage Ogilvie k 
F R C S , Hon FACS Hon F R C S (Canada) Hon F R A C S Surgeon Gu\ s P 
Masonic Hospital 9x6 in Pp v-r241 wuth 30 figures 1948 Oxford Blackwel cien ^ 

Pnee 12/6 

1 topic "P 

In this lolume Ogilvie has collected a number of lectures and addresses on <■ 

reveal the thoughts of an elder statesman which if not profound, could not be more j, ^-r~ 

The music of the words reminded the reviewer of the man} occasions he has sa 
the orator} of the author — George Perkiks 
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atlas OF Edinburgh University 

Universjt> and J C Sommervill , o^Tvr-nERrPFFRSElOxT^m 

.„ Ltew,r.hy The present volume is a i.orthy addition to the 
tenes As Professor Drennan rvrites in the foreword, it represents the “ combined effort of the patholo^st 
\ho Identifies and selects the lesion, the technician who makes possible its detailed study and the artist 
4ho perpetuates it for all to see ’ As in research, advance in teaching methods is thus fostered 



Fig 43 


Ceiebral attery showing a mycotic 
aiieuiysm The organisms m the 
infected embolus can be seen as a 
bluish haze at the periphery of the 
embolus The artenalw^all isv eakened 
and bulging (upwards and to the 
right) and there has evidently been 
some leakage of blood (haemalum 
and eosin , xSO) 



Fig 54 

Cerebial coitex m a case of meningococcal 
leptomeningitis The surface is very con- 
gested and the creamy coloured purulent 
exudate is most abundant in the regions 
where the subarachnoid space is large 
e g along the sulci (as shorvn), in the basal 
cisterns and around the cauda equma A 
large vein runs across the field 


The authors begin w ith illustrations of the normal histological structure of the central nervous system, 
and in a series of ten chapters progress through Vascular Disease Infections, Demyehnisations Intoxications 
Degenerations Trauma Hydrocephalus, Tumours and Errors in Development “ The purpose of the atlas 
is to trj to present to clinicians or pathologists beginning the study of neuropathology the most important 
pathological conditions in a clear and simple way Towards this end the authors hare been uniformly 
successful In each of the chapters there are illustrations of the common pathological conditions The 
naked e\e lesion as the student or pathologist sees it is illustrated first Then, in a series of well-chosen 
and conipetcnth executed photographs the general features of the pathological process are made clear 
Each illustration is accompanied bj a descriptia e legend, and in addition there is sufficient matter in the 
text to assist the beginner to an understanding of the disease In manj instances the illustrations are 
accompanied bi a bnef clinical histoiy of the patient from whom the pathological specimen was obtained 
It IS ob\ lous that the xalue of such an atlas depends upon the choice of subject material and the 
quihti of the illustrations The authors ha\e chosen wasela The qualitj^ of the illustrations is in general 
ixccllcnt \ few of those in colour are not quite faithfulh reproduced The occasional diagram and 
draw me still further help the student to obtain a clear picture of the disease process This atlas will be 
a useful companion to the aoiing pathologist embarking on the studi of neuropathologj To the clinician 
w ho t akes an interest in the disease process it w ill be a a aluable a isual aid -Authors and publishers are to be 
longratulated upon the production of a book which is not one to borrow but to bua — J Henri BiGcaRT 
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DEAIONSTR\TIOXS OF PHYSICAL SIGNS IN CLINICAL SURGERA" B\ Hamilton Ihan 
F R C S (Eng ) FACS FICS.FRSE Surgeon, and Surgeon-m-charge of the Gemto nrini i 
Department, Ro^ al Northern Hospital, London Senior Surgeon, St Vincent s Clinic and the Italian Ho-pi 
Surgeon Consolation Hospital Lambeth General Surgeon, IVIetropolitan Ear, Nose and Throat Ho^lnn' 
London Elea enth edition In four parts. Parts II, III and IV SAx5^in Pp 101-426 a\ith 657 finun 
man\ in colour Index 1948 Bristol John Wright & Sons, Ltd Price 8/6 each part Paper co\tr 

In August 1948 a\e reaieaaed the first part of “ Demonstrations of Physical Signs in Clinical Siirgin 
and now the remaining three parts haa e been published, of aahich the fourth is of most interest to ortliopaali 
surgeons in so far as it includes examination of the major joints, the peripheral neraes and the pcnplur^ 
blood-a essels The succinct text and the manj' telling illustrations are noteaa orthj There is probabh i-' 
surgeon aaho aaould fail to benefit from reading this aaork For the postgraduate student this book is pa/ 
ticularlj helpful He might perhaps find an easier discipline in a more sastematic approach particiilarli 
for example in the examination of joints This is certainly true of the undergraduate aaho aaould be xailla 
misled ba such a statement as ' mensuration is the first step in the examination of the hip 

There are some shortcomings in the clinical pictures In a description of sciatica, pha sical siens r 
the lumbar region are omitted altogether in considering derangements of the knee joint a torn incdn' 
ligament is described as common, aahereas a strain is not mentioned calcaneal spur is regarded as a soiiru 
of pain distinct from plantar fasciitis and aa ith a different site of tenderness neurosis is implied to bi tli 
onh cause of gloa e or stocking anaesthesia and there are further examples On the other hand, aacaaelconu 
the common sense of such quotations as, No orthopaedic surgeon draaas Brjmnt s triangle It sufficca to 
kneel facing the patient and to put the thumbs on his anterior superior iliac spines, the middle finqtr 
on the tips of the great trochanters and the ring and little fingers behind the great trochanters SiicU 
differences in the height of the trochanters are detected easily in this rapid w ay ” ( Alan Todd) We apphu 1 
the measurement of shortening b^ making the patient stand on wood blocks instead of making estirmtn 
w ith a tape-measure The authors of signs and symptoms are quoted freely, and ln^ anablj their names m 
gi\en in footnotes with an account of their principal appointments together with the dates of birth an! 
death of those no longer living It would be eyen better if each name could be followed bj a reference tc 
the classical description of the eponvmous obseryation — H Jackson Burrow's 


PHYSICS AND THE SURGEON By H S Souttar D M , M Ch (Oxon), FRCS (Eng), Hon 
Trinitv' College Dublin Hon FRACS Consulting Surgeon London Hospital Six 54 in Pp vn-ft- 
with 41 figures 1948 Oxford Blackwell Scientific Publications Ltd Price 7/6 (This volume will j 
No 48 of the American Lecture Series ) 


This neat slim book is full of interest though its few pages cannot hope to cov'er a v'erj wide fie ^ 
especiallv when ov'er half are devoted to atomic physics The mechanical principles of perennial 
to orthopaedic surgeons are illustrated by a number of line drawings seyeral of which, however, are 
w orthv of the text For instance in one figure the terminal phalanx appears to fuse with the mil ^w 
the portlv outlines of an oarsman are unflattering to British sportsmen, and make one inclined to 
the magnitude of the forces dev'eloped in rowing Abduction of the arm is described as taking place en 
at the shoulder till the right angle is reached whereas it is now generally recognised that there is a gra ^ 
transition to scapulo-thoracic mov ement almost throughout this range The account of atomic p 
IS clear and fascinating — K I Nissen 


ANATOAIA’ AND BALLET Bv Celia Sparger, M C S P , C C P E Consulting Phv siother^is^tjo '^ 
Sadlers Wells School Foreword bv S L Higgs FRCS Orthopaedic Surgeon St Ba ^^i^ 
Hospital Introduction bv Ninette de A’'alois CBE 9Jx7J in Pp 77 v\ith 43 igui" 
London A <S, C Black Ltd Price 12/6 


This book on Anatomv is written for teachers of Ballet The orthopaedic surgeon wa 
read that the function of the infrapatellar fat pads is to prevent fnction between the tjancir 

But he will find much to interest him in the radiographs of hip and ankle joints taken m 
positions, and in considering the relationship to ballet of hallux v algus internal derangeme 
joint and postural deformities of the spine — R WATSO^-Jo^ES 
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EDITORIALS 


imrVIT^ IN SCILNlII ir CONTRinUIION 

' No one likes a bore in our speech \\c take care to a\oi(l it but in our writnif,' \\( .in 
not so particular We forget that ' the ablest ph\siciaus, \sliost .ittciition all writers want 
most to attract, arc in the habit of qiiickh skimming thioiigh l.iigc nuiiilKrs of articles 
alwa^ s looking for one thing, anti that is something new , signilicant, mqiort.iut anti usabh 
After an article has been wTittcn it sbmiltl be put .aw.a\ in .a drawer .mil forgfitttn On 
reading it ag<ain tlic waiter will be .app.allcd b\ the obsciintt of bis language and bis m rbosila 
Unless he be one in a tiiousand — in winch ease be lias missed Ins \ ocatioii— -be will find tb.it 
he niUbt often read a sentence a second time before be knows what it sat s, and tlu n translate 
it into simpler terms before he can grasp its meaning " 1 here probabh netcr was a good 
paper which was not woi.vcd over several or man\ times J lie writer will dt) well to search 
through his pages for cverj sentence and word that can he deleted without taking from tlu 
essential message Everj' sentence that is vague should be rewritten until it can have but one 
meaning and that an obvnous one " ^ 

Let no one be afraid of short sentences and short words W ould the ten commandments 
be more explicit, or more expressive, if tliev were expandccl to twice the number of words’ 
“ Sa}’’ it mtb flowers ” does not .apply to the writing of scienlific .articles Leave it to the 
politicians to say that //tc a)iS(L,cr ts tii the negattve and be content witli no 

/ Everj'' article is improved bj being shortened All editors are agreed on tins but such 
^uman nature that no author can belicv'c it about his own paper Not a paper is published 
n this Journal that has not been submitted to the editor’s blue pencil W hat is cut out ’ 
irst, unnecessarj'^ words— and how many there are, second, airy suppositions unsupported 
} evadence— and how frequent the}’’ are, third, inconsequences— and how ubiquitous tbcj' 
and fourth, long introductions — and how tedious they arc 

Histor3f IS all v’-erj'’ w^ell m its place, but few readers arc interested in what Hippocr.ates 
ir Celsius vvTote, those who are had better consult Bick If you must refer to the literature, 
lo it as bnefly as you can In these da3^s the reader, at least the Bntisli reader, w'ants meat, 
'0 not dawdle over the soup " The ablest waiters trj'' at the start to so gnp the interest of 
1 c reader that he wall want to go on ” ^ 

Illustrations are meant to illustrate They should make clear w'hat has been said, or 
onvey to the reader something that cannot be conveyed by words Every illustration sliould 
ave a purpose, it is not inserted for its beauty , it must earn its place An amusing occupation 
to look through any article in any Journal and count the worthless illustrations 
One remark on grammar A sentence is entitled to subject and verb but many w'ould-be 
mtnbutors deny it the one or the other Note again the first sentence of this paragraph 
Allow me to give one final word of advice Before submitting a paper to this Journal 
y pubhcation,. buy Fowler’s Modern English Usage and paste in it a copy of the article by 
which we have quoted freely The editor vviU get to bed earlier, his temper 
be sw'eeter, and his blue pencil will last longer You yourself wall rise in the estimation 
3'our readers Gcorge Perkins 

Alvarez I (1949) Proceedings of Staff Meetings of the Maj'o Clinic August 17, 1949 
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EDITORI \LS 


THE HAND AND FOREARM 

^lost of the ad\ances in the surgen of the hand are being made bj comparatu U 
surgeons, none of uhom would fail to acknowledge the stimulus den\ed from the nutuu 
work of Bunnell Xe^ ertheless, of the spontaneous wntings collected in this number into i 
“symposium,” few deal with the surgerj of repair, and their \anet\ illustrate- th 
cathohciU of the interests in this confined anatomical field 

The first fifteen articles haie fallen into a natural sequence First conics a rcjiort on 
infections of the fingers bj the staph} lococcus, and e\ err one agrees on the urgent need for 
garrotting this im ader before it learns to counter eveiw antibiotic weapon we po— es- \( \i 
comes a disturbing renew of the lanable distnbution of the median and ulnar nene- in tin 
hand, disturbing at least to those who rel} on a few simple tests for the intcgnti of tlie-e 
nciwcs Its companion article deals with the " bail-graft ” for the main-cn-svigt dcforiuih 
of thenar parah sis Then come four papers, paired hke theorem and corollan , on tlie seini 
lunar bone and the carpus The nevt group of articles deals \ er} complete!}' with osteoarthnti 
of the trapezio-metacarpal joint first the radiolog} , then the treatment by external splmtast 
arthroplast} or arthrodesis, and finall} the congenital defects of the region Straiu:tlv 
enough there is hardh a mention of Bennett’s fracture-dislocation in these four jnjier- 
From the small numbers of clinical studies we jump to the large number- e! 
anthropometn neldmg endence by stnet statistical analysis The present stnih I'l 
extension of the thumb ma\ gne results of great interest w'hen it is extended downward- 1" 
the great toe it is possible that Roberts’ obserx'ation, that patients with hallux rigidu- a! n 
ha\ e limitation of extension of the thumbs, may then gain statistical support 

The contnbution on fractures of the scaphoid may remind some readers of the wnniiu 
enthusiasm for bone grafting ould it not be possible to trace a number of the nnni 
semce cases so treated file or more jears ago^ Until this is done the prcialcnt mbdiua 
damnation of bone grafting, whether for reasons of expediency or for permanent bcmfit 
must remain subdued i 

The report on Len b pleonosteosis points the wa} to further in\ estigation of two paiiiA 
s}'ndromes of obscure etiolog} , nameh , bilateral carpal tunnel compression of the medi ^ 
nenes and Morton’s metatarsalgia It ma} be that in both these conditions the pnmir 
abnormahti is in ligaments, which were clearly the cause of median neuntis in thi' pituni 
inth pleonosteosis But few surgeons resectmg the plantar digital nen'c bother to ikl" 
either the degenerate \ascular bundle or the foramen through which it runs, and tlio-f w 
use a dorsal excision cannot do so , 

The contnbution on Monteggia fractures ma} lead to consolidation of a numlxr ^ 
scattered obsen. ations on the effects of rotation strain in the upper limb For tlie hini 
those w ho did not hear this conmncing paper w'hen it w as read to the British Orthoji 
Association the texi; has been illustrated \er}' freely ^ 

GIANT- CELL TUMOUR OF BONE 

In a recent number of the Journal we published a s}'mposium on , 

osteoclastoma of bone, representing the mews of man} Bntish pathologists - 

Xo reader hanng studied the contnbutions and editonals w ould ha\ e been sure ' ^ ^ ^ 
and agreed opinion had \et been reached and it was with little surpnse that ^ , 

spinted repl\ from Dr Lichtenstein His observations, and the no Ic^^ \igorou- r 
Professor Dorothi Russell of London, are published in the correspondence 



NATURAL HISTORY AND TREATMENT OF PULP SPACE INFEC'I'ION 
AND OSTEOMYELITIS OF THE TERMINAL PHALANX 


H\Koin IkiiTON, P ] Fo\\nu .iml R 
! tom the Ptofc^^otia! iiiiqimf I mf 


P ll I'SOS, MAN( hi si I K, Ls(,I AM) 
I fir Mfiiif/ir'.trr h'n\nl hijnwiii\ 


Infection of the pulp space occuis with much [greater frupuncN than inou vc rious 
infectioiib. of the p.alinar space or tendon sheaths, and it ina\ c.uisc ])rolon|'( fl inr.ip.irit\ 
There is often lesidnal disability due to stiffness of joints, fibrosis of tin tactile jiad. or iiiinor 
causalgia ” mth a cold, blue, shinv and slifftncd linger, aching pain of a " dti p cold ” fpialili 
and tactile hypcrjiathia These cases are ob\ louslv iiniiorlaiit from a stinal and org.inisation.il 
standpoint St.atistics prepared for us by Professor K \ Lane show lli.it of all claims m.adc 
imder the Workmen's Compensation \ct approMinatcU 2[ to I pi r cent were for sijitic 
hand lesions Our owai an.aljsis of l,b7‘) jiatients seen in P»}7 with h.iiid mfi clions indic.ites 
that 22 per cent w’ere pulp space infections, whereas only two cases wi re infections of ti ndon 
sheaths and five were infections of the ji.aliii.ar sjiacc (1 able 1) 


T mma: ! 

tWMSIS OI 1070 MM lATIISTs \TT)M»sr T)l) 

Si I TIC Hisn CiiMe mutisr 1017 


' 

PirctiitagL 

1 

Pulp sp.Tcc infection'. 

21 

PironNChiT. (icutc mcl chronic) 

2(5 

Phalangcil infections 

10 

Web space infections ' 

11 

f 

Boils and carbundcs 

4 

Miscellaneous lesions collar stud absciss 

Ij mpliangitis burns septic InccrTlions 
indelible pencil injuries etc 

27 

Tendon sbcatli infections 

Casts 

9 

Palmar space infections 

5 

sipeloid of Roscnbacb 

5 


PATHOLOGY 

The micro-organism concerned is usually the staphylococcus aureus (coagulase positive), 
but how it enters the pulp space is not always clear In no more than half tlie patients is 
there a history of mjury Minor injuries are often overlooked or forgotten, but it may be that 
the staphylococcus enters by way of sweat or sebaceous glands (Cole and Elman 1948) 
Recent studies of the carnage of staphylococcus aureus m the skm and nose suggest that 
the skin of the hand may often be contaminated from the nasal vestibule by direct hand to 
^lose contact (Moss et al 1948) 

^ The inflammatory reaction causes cellulitis which at first is confined by the tough fibrous 
septa that break up the pulp space into tiny compartments and are tightly adherent to skin 
and penosteum It causes pain which is desenbed as " tight ” or " pncklmg ” At this stage 
the infection may resolve spontaneously, particularly when chemotherapy has been used, 
but the number of such abortive cases is unknown because many never come to hospital 
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If resolution does not occur, the formation of an abscess is accompaiucd b\ " tJiroblmi- 
pain \t first the abscess is sharph limited b^ the fibrous trabeculae and it ma\ be sitintul 
in an\ part of the pulp space (Hardman 1937) Thereafter it ma\ spread in one of tlir^t 
directions 1) through the periosteum into the terminal phalanx, or more seldom, anniiul 
the side of the phalanx gn mg nse to an associated paron} chia, 2) through the skin in fnviu , 
3) through the containing fibrous walls on its sides The tissues which ha\e least rcMstaiUt. 
to increasing tension, and to the localh produced necrotoxins, are the skin and jienostciim 
thus a superficial pulp abscess gnes nse to a smus in the skin, and a deep abscess dc'-troi- 
the penosteum and causes earty osteom 5 ehtis of the temunal phalanx By the timi tin 
fibrous septa gi\e wax and a “ total ” pulp space abscess develops, osteom_velitis is alrcuh 
well established, there ma} also be a skin smus This conception is substantiated not oiih 
bx clinical obserx ation, w luch show s that a spontaneous skin sinus alw'ays overlies the locals ( 
pulp abscess, but also b 5 f radiographic examination, xvhich demonstrates conchisnch thal 
the first exndence of erosion of the affected phalanx is directly opposite the abscess (Fig I) 
Tlius m distal pulp space infection osteomyehtis begins at the tip of the phalanx , in lateral 
pulp space infection it begins on the correspondmg side 



Fig 1 

Four c\amples of pulp space infection showng that bone erosion 

opposite the soft tissue abscess 



Hardman (1937) insisted that “ the case must be treated before the onset of fluctuation 
for at this stage the phalanx is dead ” Iselm (1940) recognised that a spontaneous skin sintn 
xvas often associated xxath underljang osteomyehtis This is alxvaj^s true if the abscess begin-, 
deepl} in the space, but it is less constantly so m the case of more superficial lesions 
“ pulp space ” infection is not at first a generalised infection of the pulp but a localised an 
sharplj delineated abscess mx olxmg onlj'^ part of the pulp area can be demonstrated c 
at operation The report of Iselm that " xvhen mcised it looks just like a boil with xcr\ ^ 
pus and ill-defined hrmts ” is not in accord xxith our expenence, such a descnption imp 
that the incision x\ as made too earlj — that is to say. in the cellulitic stage 

If left untreated, pulp space infection foUoxvs a course that depends essentia \ m 
location of the abscess If it is superficial, a skm smus dex’^elops before the . 

fibrous xvalls are perforated, and by such drainage the mfection max heal n 
hand deeper and especiallx more distal abscesses, xxhere there is less soft-tissue ^ 
betxxeen the skm and penosteum, do not heal readilj after the dex elopmen o^ 
penosteal erosion has alreadx occurred and the terminal phalanx is mfecte ^ 

cases that disabilitx is prolonged, and it is important to separate 
uncomplicated felons because rapid healing can be achiexed onlt bx car 

THE JOLKNXl. OF BO^F X O F' 



I'l 1 r ' 


iM u iioN ANU osn (niM nils ()i iiii n kmisai imiaiaw 


')()] 


pcniciUm tluiAin Omc the phaUnx is infccUd tlu lap.dity of d.‘v. lopni< nl of oslntis, 
bcRinnini^ at i point immodiatds opposite tlu site of inaMUial ahsnss tniMon, senns to 
depend on the Minlenci of the imadini; oif,Mmsm (Holton, ( atrhpoli and [e pson I'll/) 
In some patients paiticularh chihlun, i adio},'raphu examination ma\ show (omiilcte 
disappearance of the phal mx within a few da^ s, m olheis bone erosion re mams loe alise d and 
the infection is qnickh o\cicome In f'eiuial. abscesses that are situated inoximalh and first 
infect the base or waist of the phalanx destiot the bom more epnclvU than distal il)sr< sse ^ 
It IS often said that occlusion oi thrombosis of the di^tital arte lies dm to snstaimd e/nn- 
prcssiem m the inelastic pulp space b\ pressure of (he abscess is an import int cause of 
osteitis (Cole and Dman l')4S), but we \crv much doubt whe (her (Ins is true* I he e lime d sij^r,, 
of local heat suggests that the blood supjih is mcreaseel, .iml if the pul]! is imise el witluiut .i 
tourniquet there IS alw a^ s free bleeding If thrombosis wcie a e ommon feature we shoulel 
expect to find necrosis of the skin of the finger tip ami isehaenuc necrosis of tie termind 



riG 3 Tig 4 

The only example in the senes in which there was radiographic cMelencc of 
ischaemic necrosis of the terminal phalanx Radiographs on first attendance, six 
days after the onset of sea ere pulp space infection, showed no evidence of bone 
involvement (Tig 2 ) After ten dajs separation of a central slough exposed 
the necrotic terminal phalanx (Fig 4) Radiographs showed relative density 
indicating avascular necrosis of the whole terminal phalanx (Fig 3) 


phalanx, radiography w^ould show apparent density of the bone and not diffuse porosis or 
subtotal necrosis In our study of 300 patients tvith pulp space infection such changes w'ere 
seen m only one case (Figs 2-4) 

The degree of phalangeal reformation that may occur depends upon the extent of tire 
bone lesion and the age of the patient (Fig 5) When there has been complete destruction 
of the phalanx and its penosteum no regeneration can occur, but when destruction is less 
complete the whole phalanx may regenerate m young patients, though less complete 
replacement is to be expected in adults 

! Occasionally infective arthntis of the terminal mterphalangeal ]omt may develop by 
y direct spread from a proximal abscess or from an area of osteitis The flexor tendon sheath 
extends almost to the middle of the terminal phalanx and it may become infected in pulp 
space infections by the injudicious use of lateral drainage incisions, but we have not seen 
any case of tenosynovitis ansing spontaneously Probably the synovial sheath is obliterated 
by inflammatory reaction before bactenal invasion can occur 
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TRE\TMENT 

From the point of \ne\\ of treatment, pulp space infections ma\ be dmclcd mt<i thru 
climcal group- 1) simple felon 2) suspected bon\ felon, 3) established bom felon {Boh<\j 
Catchpole and Jepson 1047) StiKplc ftlon is a pulp space mfection limited to the soft ti^-uc- 
\Mth correct treatment it heals inthout comphcation Siispccttd botiv fdon is one in whicli 
it seems probable that there is osteitis because there is persistent smus formation, conumud 
pain massn e sloughing, or etidence at operation of penosteal damage , and t et radiogra]ihu 
confirmation is lacking EsfablisLcd boh\ ftlon is one m \ihich there is definite radioenphic 
e\ndence of bone infection 

The conser\atne measures that are sometimes adiocated can ha\e little application to 
the treatment of patients Mho almost mtanablv hate complained of pain for not Ic NS than 
four dat s before their first attendance at the chmc In e\ era case in this senes wathoiit 
exception pus nas found in the pulp space when it was explored The correct treatment for 
infection of the pulp space is mcision and we behete that the onh question to be detemiincd 
I- which incision is the best For some tune we ha\ e been dissatisfied with the lateral inci-ion- 
that are used so generalla It is often found that a central pulp space abscess which Inas bitn 
opened wadeh b\ a J-shaped lateral mcision, or bilateral straight mcisions, continue- to 
yi'Charge through the merhnng smus, while the extensne lateral incisions close up and Ikil 
y thout semng am useful purpose after the uutial evacuation of pus at the time of operation 


r\ 


H /f 


! 




Fig 5 

Sen'll radlog-Bp^s taken at foll^-^\eek intervals in a child mth pulp space 
infection showing regeneration of the phalanx 

Studx of the pathologt of these lesions indicates that a local abscess should be drained lliroiidi 
the slon unmediateh oterhing it rather than bt means of obhque mcisions which tn'tt'' 
uninfected pulp tissue and are quicklt narrowed b\ oedema Moreoter it is etndent thu 
“ minor causalgia,” which gi\es nse to lasting incapacitt in about 2 per cent of pulp sp'’t^ 
mfections, is due to m]ur\ to the digital nerve caused bt a lateral incision Xn^tom ^ ^ 
studies make it clear that wnth lateral mcisions it is Jargeh a matter of chance as to vlu-tl 
or not the digital ner\ e \vill be set ered On the other hand small incisions placed direct 
over the abscess will not damage the nerves which are displaced lateral!} 

Certain pomts in the technique are important The site of greatest tension and tend' rr 
should first be locahsed with precision bt palpation with a blunt probe Localisation 
easv if there is a spontaneous smus because the smus alwats lies directh over the ^ ^ 

cavity (Fi 2 6) Sometimes pus has extruded onl} through the true skin, lung 
beneath unbroken squamous epithelium and thus forrmng a collar-stud ab-cc— 
anaesthesia and a pneumatic tourniquet b\ which to secure a bloodless field are e n 
-fhp ah=cess is to be locahsed accurate!} A small ellipse of cormfied epithelium over \ 
ab-cess is first exased iFig 7) The small smus, which can then so often be ' , 

m'the true skm, is excised elhpticaU} ov er a length of four to fiv e miUimctrc^, . 

transverse for central abscesses and longitudinal for lateral ab^cc^.-c.- 

the jolp- M- o" no c ^ d jo 
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1 JU O » !l f 

Centril nulp spice infection iwtli tJircitcncA smns fornntioi) {lift <>) " 

?,n I'l s'^cNLed dircclU over the ihscess which wis ‘need dow n to inticl penosti nm 
(Figs 7 ind 8) One week liter the incision wis htiltd (1 ig d) 


abscess canty, seldom measunng more than a fw millimetres m diameter, is then rt\ cal cd 
(Fig h) The canty is filled \nth penicillin m lactose powder No drainage is rccpiircd because 
the canty lies '' saucensed ” to the surface 1 he wound is dressed w itli brnad-mesh vaseline 
gauze and an outer layer of dry gauze In uncomplicated lesions tw o or three similar dressings 
at three-daj mtert^als wall suffice Ihc cavity quickly collapses and the incision heals m not 
more than ten or tw'elve days (Fig fi) The scar is small and inconspicuous and the ]ni!p is 
^nctionallj' unimpaired Immobilisation of the digit is ver} occasionally needed bec.iuse 
^here is infective arthritis of an mterplialangcal joint, or the whole limb may need to be 
immobilised because of lymphadenitis, but in all other cases actiie movements arc 
encouraged at once 


RESULTS 

Fifty unselected cases of pulp space infection have been studied In every patient an 
abscess was found at operation, the situation being either superficial, deep, lateral or central 
The results are shown in. Table II The healing time W’as calculated from tlie da)' of 
fi^rst attendance to the day of discharge from the clinic wnth a liealcd wound The incidence 
m men and w'omen was approximately the same The thumb and index finger w'cre the digits 
most commonl)^ affected Twenty-six patients attnbuted the lesion to a cut or injury When 
bone infection w^as suspected or proved, penicillin w'as given intramuscularly in doses of 


TABLE II 


' 

Number 

1 

Previous 

Site of pulp abscess 

' 

Average 

healing 

time 

1 

of cases 

incisions 

Superficial 

Deep 

Lateral 

Central ^ 

Simple felon. 

39 

1 ' 


28 

14 

25 

115 days 

Suspected bony felon * 

5 

) 3 


5 

1 

4 

25 days 

Established bony felon * 

6 

5 


6 


6 

35 days 


* Also treated by intramuscular injections of penicillin 
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100 000 units twee dailj for ten to fourteen da 5 *s, in most of these patients there was some 
limitation of movement of the temunal mterphalangeal joint at the time of discharge Irom 
the chmc Onl}* e patients m the whole senes of fift}’- complamed of a tender scar diinii'^ 
the first few w eeks after heahng, and none de\ eloped causalgia 

DISCUSSION 

In the management of pulp space infections it is first necessary to decide whether or not 
an mcision is required Some authors advocate " conser\mtive ” or “ non-incisional ’’ 
treatment of pulp space mfections It ma} be that their patients ha^re been seen at ani 
unusuaU} earh stage of the disease, before pus w'as locahsed, but for our part we would' 
restate that e^ er}* one of the fift 5 cases m this senes had at the time of incision a localised 
collection of pus which clearl} demanded evacuation The second problem is to determine 
the best mcision We ha^ e abandoned lateral J mcisions and bilateral hnear mcisions because 
the} tra^erse immfected tissue fail to mamtain dramage of the abscess, and ma} cause 
injur} to the digital ner\ es with resulting causalgia A small incision accuratel} localised 
over the site of the abscess accelerates the tune of heahng, minimises pain, oedema and 
discharge, avoids mjur} to the digital nen'es and does not cause persisting tenderness e\en 
when the scar is m the tactile pad Several of our patients w^ere t}q>ists and despite the use 
of a central mcision thev resumed w ork wnthm three w’eeks 

SUMMARY 

The pathologi of pulp space infection is discussed It is recommended that a direct 
mcision which is locahsed precisel} to the abscess site, even if the mcision is in the tactile pad, 
is better than a lateral mcision, which fails to mamtam dramage, causes longer incapacit\, 
and ma} mjure the digital nen e and gn e nse to causalgia Fifty cases of pulp space infection 
in w'hich a direct incision w as used are renewed 

'Y 

Our thanks are due for the help and interest of Professor A JI Bojd in whose department this woik Wr 
earned out to Dr Stewart Hamson for his suggestions to Professor R E Lane for statistics and to tli| 
Radiological Pathological and Photographic Departments for technical aid 
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anomalous innervation of the hand muscles 

loM Rowmkii, London, Lnc.i \nd 

I 10)11 the PaiplHial Nc>t<- liijun Chmc lOnol Xntinm,l (hthofmrdtr H,np,Uil 

Accordmg to the usual text-hook descriptions llic median ntr\t stippln . llu alidmloi 
polhcis opponens pollicis, flexor polhus brcMs and tlic tuo lateral lumhrK.ds, ulnh the 
ulnar ncree supplies all the other muscles m the hand (Gra\ IhUl, Cunningham Ihll, 
ittood Jones lOdl) Seeeral articles published since about ISW, notably m tbi 1 rench and 
the German literature, have mentioned variations found m aintomie-d disstctions ilu 
articles are remarkably contradictory For example, Spoiirgitis (IS'U) stateel that ulnar 
innervation of flexor polhcis brcMs was very unusual— he had found it oiil} onci in .dl his 
dissections, whereas Riche (1807) considered it to be constant Rronks (ISh(.) drew attention 
to the existence of two heads of flexor polhcis hrc\is and found that their nerve supjiK 
waned In dissections of thirty cadavers, flexor polhcis brevis was siiiijihed In the ulnar 
nerve alone m fne and by the median nerve alone in five, in nineteen the siijicrficial heael 
was supplied by the median nerve and the deep head bj the ulnar nerve, m one the ulnar 
nerve supplied all the thenar muscles Hovclaccjuc reviewed the literature in 027 He 
quoted Froment (1847) as stating that the median nerve constaiitl} gave a branch to 
adductor polhcis, but Frohse and Frankel (1008) found this in only 10 per cent , a figure 
with which Poiner (1901) agreed 

The first clinical study of the subject seems to be that by Highct (104 1) In twentv 
patients wath median nerve division, flexor polhcis brevns was jiaralyscd in onlv four, in 
twenty-five vvath ulnar dmsion only one showed any wasting of flexor polhcis brevis Tlie 
obvnous explanation of these figures is dual mnervmtion of this muscle llighct’s jiaticnts 
were the early ones m the Oxford senes and arc included m mj^ analj sis 
j Murphey, Kirklm and Fmlayson (1946) examined 608 ulnar nerve lesions and found 
--nat the first dorsal interosseous was innervated by the median nerve m four patients, in 
line of whom abductor digiti nunimi was also supplied by the median In all four patients 
the lesion was abov^e the elbow, in two, blocking of the ulnar ncrv'c at the wnst produced 
paratysis, suggesting an anastomosis from the median to tlie ulnar ncrv'c m tJie forearm In 
551 median nerve mjunes, opponens polhcis was found innervated bj' tlie ulnar non e once 
only These workers used exceptionally stnet entena for the activnt}' of a giv^cn muscle, and 
in their large senes there may hav’^e been other anomalous mnerv'ations which they did not 
accept 

Clinical material — I have studied the records of all the median and all the ulnar nerve 
lesions from Mr Seddon’s chmc at both the ’I’lhngfield-Morns and the Royal National 
Orthopaedic Hospitals There were 688 cases in the group, but many were unsuitable for 
inclusion in the analysis The final number accepted was 226, namely 102 median and 124 
ulnar nerve injuries For a case to be accepted there had to be definite evidence of complete 
interruption of axonal continuity, either the nerve was seen to be divided at operation or, 
in certain lesions in continuity, direct electrical stimulation of the nerve exposed at operation 
failed to produce contraction in any muscle Percutaneous stimulation w^as used to obtain 
corroborative but never absolute evidence of the distnbution of a nerve Incomplete lesions 
OTd lesions of both nerves were discarded Throughout the senes there has been a high 
,tandard of notation, but the statement “ ulnar intnnsics paralysed ” without any record 
of more detailed motor examination made it necessary for a few cases to be excluded The 
findings in ah the accepted cases may be regarded as accurate, for they w'ere made by workers 
who were fully conversant with the pitfalls of dmical examination of individual muscles and 
with the tnck movements desenbed by AVood Jones (1919) The power of muscles was 
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assessed according to the Medical Research Council’s 0-5 grading (1942) This sjstcm is 
reasonably accurate if there is one obserr^er throughout, but some discrepancies occur 
especiall} between 2 and 3, ivhen assessments have been made by sereral clinician';' 
Therefore in this anal} sis 0 and 1 are classified as paralysed, 2 and 3 as w eak, and 4 and o 
as fully actn e 

Apart from \’isual and electrical proof of in]ury to either nen^e, additional evidence uai 
obtained in some instances b} means of blocking the intact nen^^e wnth procaine and then 
obser\nng the resultant paratysis (Highet 1942) Unfortunate^, this ivas not done in all 
patients wnth anomalous mnervation ownng to pressure of work at the time ^ 


T\BLE I 

102 Median Nerve Lesions 


Number of patients 
Abductor brevis 
Opponens poliicis 
Flexor brevis 
Adductor pollicis 


_4_ 

3 

15 

H 

38 

16 

10 

1 

1 

1 

1 
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Paralysed indicating median nerve supply 
Weak indicating dual nerve supply 
Fully active indicating ulnar nerve supply 



TABLE II 

124 Ulnar ITerve Lesions 

Percentage 
Numberof patients 
Abductor brevis 
Opponens pollicis 
Flexor brevis 
Adductor pollicis 

Rjl FyS 

Fully active indicating median nerve supply 
Weak indicating dual nervesupply 
Paralysed indicating ulnar nerve supply 



^-9 

15 

sx 

1 

4 

1 

34 

19 

64 

1 

5 

1 





' 
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Only the median and the ulnar nerves have been considered There has been no^ 
e^udence of mnen^ation of an}^ thenar muscles by the musculo-cutaneous or the ra 
(Foerster 1929), although m one or tivo mstances it ivas just possible In this 
if after division of the median nerve a muscle m the hand -was fully active, 
to he supphed by the ulnar nen^e, if active but weak, it w^as considered to 
innervation, if paralysed, it was of course supphed by the median nen^e ^ 
been made to differentiate betiveen the trvo heads of flexor poUicis ^ , then 

It IS one muscle The lumbncals have been ignored omng to the difficulty ot tesi 

accurate 1 the figures and tables, colour indicates nerve supply' and not loluntarx poue 

' and 
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Analj'sis of findings — Tables I and II show the possible coinbin.itions of nerve siij)])!} 
It IS seen that the tevt-book description is the coininoncst air.ingcincnt, abductor pollins 
brevis, opponens polhcis and fiexoi jiollicis brevis being siipjilied 1^’’ the median lu r\'e ainl 
the others b} the ulnar ncr\e I here is an inconsisteiicj' in the figures, ho\\(\er, for flexor 
polhcis breMs remained active m most of the median {7.T jicr cent) as will as m most 
of the ulnar injuiics (/iS per cent) This, of coiiise, is cxpl.imed bv the f.ict tliat flexor 
polhcis brevis usuall}' has a dual siijijih' and loss of one comiioneiit may lea\e its jiouer not 
appreciabl}^ altered 




The pattern of inner\ation in 32 per cent of 
cases The flexor brc\ is polhcis was supplied 
bx the ulnar ner\ e See column 5 of TVblc I 
and column 1 of Tabic II 


ITc 2 

The pattern of inncrntion in IS s per tent 
of cases T lie flexor brt\ is pollicis h id a dual 
siipph from both ulnar and median ntrits 
See column 6 of Table I and column 2 of 
Table II 


Flexor brevis digitl minimi 

Abductor digiti minimi . 

median supply 
H dual supply 
ulnar supply 



- First dorsal Interosseous 
. Adductor pollicis 

V- * Flexor brevis pollicis 

-Abductor brevis pollicis 
Opponens pollicis 


52% ulnar lesions 
10% median lesions 
33% of the whole 


J 


Fig 3 

J07o oI 

cases^'‘Th®p"fl°^ innervation m 33 per cent of 
bv tL^^ "as supplied 

I an^d ^oXxxmx, 7 of Table 

J- and column 3 of Table II This is the 
Standard text-book pattern 

mi^erva^onoffl?xo!ptCis^WrFi°Il/^^^^^ PictonaUy, with emphasis on the 
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m 10 per cent of the median lesions, or m 33 per cent of the whole These three groups nndi. 
80 per cent of the total 

It IS sigmficant that one-fifth of all the cases studied had an anomalous noee stipph o 
some kind On referring back to Tables I and II, it is seen that si\ cases had an unusual 
innervation of abductor poUicis brevis alone Of these six, m one (Table II, last column), \\t 
know that the ulnar nerve was responsible, for abductor poUicis brevis was paral 3 'sed after 
division of this nerve In the other five, aU median injunes (Table I, columns 1 and 0), it i 
not certain why abductor polhcis brevis remained active 

Apart from these cases, there is every gradation from complete ulnar to complelt medi^ 
innervation of the hand Figure 4 shows one extreme in which aU the muscles received ulip. 
mnervation This occurred m four patients, all with median lesions, to these may be addJ 
another three whose only motor loss was weakness of abductor poUicis brevis Of the seicn 

TABLE III 

Six Ulnar Nerve Lesions 


NAME 

LEVEL 

DORSAL 

INTER OSS £t 

PALMAR 

INTEROSSEI 

HYFO- 

THENAR 

1 

Z 

3 

4 

1 

2 

3 


Be J 

ELBOW 





? 

7 

7 


B 

ELBOW 









H 

irvHfST 





? 

? 

? 


J 

wri£:t 









R 

ELBOW 









r 

ELBOW 










Fig 6 


Fully active indicating median nerve supply 
Weak indicating dual nerve supply 
Paralysed indicating ulnar nerve supply 



Table III This table gives further details of six cases in which the mediM 
supply exceeded that seen in the common patterns of Figures I 2 and 3 
Five of the cases had the patterns shoivn in Figures 5 and 6 while the sixth, 

Case R had dual innervation of adductor polhcis 

five had VTist-level lesions, in one patient procaine block of the ulnar nen^e at 
produced complete paratysis of the hand In these five there can have been no rnotor^^^ 
of the median nerve m the hand, except possibty to abductor poDicis brevis, an m 
]ust mentioned we know that there was no anastomosis across to the ulnar 
forearm In the remaining two cases in this group, the lesions were near the e on 

procaine blocks were performed f the four 

At the other end of the scale we have median innervation of each ° /pjg( t 

muscles (Fig 5), vuth median innervation of one or more iriterossei 
There were five such cases, with a sixth in which there was dual innerra 

poUicis and of several mterossei (Case R) , of !■’ 

Table III gives further details of these six cases It rvill be seen ^ ^ 

ulnar lesions were at the rvnst, the othei four being at the elbow Case 


THE JOURN XL 


OF BOxE XND joixr St 





\>0M\lOVS ISNIUNAIUIN Ol lUl HAND MIIS( 11 S 


.■)()!> 


t,.c >.ta.r none at ti,c cib.,« b..t 

elbow pioducccl complete parah sis of 1 ic lam e 

at the wust, lumevei. produced strong ^ j ^ aiul tiu n 

the motor supply to the vnterossci tla^cIled as far as the elbon m tlu 



The pattern of inncr\ ntion in 2 per cunt of 
cases All the thenar muscles Mere supplied 
bj the ulnar neruc See column 1 of Table I 


median lupply 
dual lupplr 
_ ulnar aupph 



The pattern of innervation m 2 per 
cent of cases All the thenar muscles 
including adductor polhcis, were 
supplied hy the median nerve See 
column 5 of Table II 



The pattern of innervation in 1 per cent of 
cases All thenar muscles including adductor 
polhcis and the first dorsal interosseous were 
supplied by the median nerve See column 1 
of Table III, Cases de J and D 


^■^jssed over to the ulnar nerve m the forearm In Case H the converse obtained This patient 
had a low ulnar lesion, but electrical stimulation of the ulnar nerve at the elbow produced a 
good contraction m the hypothenar muscles, the first dorsal interosseous, the adductor 
polhcis and the palmar mterossei, suggesting a free anastomosis from the ulnar to the median 
nerve in the forearm 
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CONCLUSIONS 

1 Voluntary actmty of any given muscle m the hand is not an absolute indication of tlu 
state of the nen'-e which usually supphes it 

2 Sigmficant vanations in the standard pattern of innervation have been found in 20 pei 
cent of 226 cases studied 

3 The pattern of innervation descnbed in standard text-books occurred in onl}^ 33 per cent 
of cases 

4 A striking vanation is the supply of every thenar muscle by the ulnar nen^e In othc 

cases the first dorsal mterosseous muscle may be supplied by the median nerve 1 

5 In order to arrive at an accurate diagnosis when anomalous innervation is suspectif 
nerve blocks at appropnate levels are required 

6 Great care must be taken dunng operations to avoid damage to connections between the 
ulnar and the median nerves, especially in patients with anomalous innervation of the hand 
muscles 

I wsh TO pay tribute to all members past and present of the Peripheral Nerve Injur)’- Units iilio Inu 
so accurately recorded their findings m the cases used in this analysis I thank Mr H J Seddon for ill 
his help and encouragement and Miss Stanley for the drawings 
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INTER-METACARPAL BONE GRAFT FOR THENAR PARALYSIS 

Technique and End-results 

Don\i M Bkooks, London, Enoi \m) 

/ ,oin the In^Ututc of Otihopncdtci, Uo\flt S’aiwuat Oithopanlx llo-~piliil 

In 1*110 Foerster desenbed an operation for restoring opposition of tlic tininil) in rases 
parahsib of abductor brevis and opponens polhcis, a lione graft was inserted lictween tin 
^t two mctacarpals to maintain tlie thumb in palmar abduction and opposition I lie 
niethod was elaborated by Ihompson (1042) and the results in se\cn eases were re\icued 
Both authors were satisfied that the function of the hand was considerably impro\cd 1 he 
altematne operation of fusmgthc trapcrio-metacarpal joint was tried by Stiles and 1 orrestcr- 
Brown (1022), but the} found, as did Lvlc (lO’h). that the grip between the thumb and indev 
was weak That this is probabh due to increased mo\cmcnt at the trajie/ui-carpal joint is 
substantiated ba IMuller (1040) who has found that a good range of mo\emcnt of the thumb 
IS retained after arthrodesis of the trapc 7 io-metacarpal joint for osteoarthritis 

This paper is based on a re\icw of sixteen cases in which bone graft ojierations were 
performed for thenar paral}sis from peripheral nenc lesions Some unexpected sequelae 
ha\e been encountered and ha\e led to certain modifications in technique 
Indications for operation— The sole indication for an opponens bone graft is jiermaiient 
paralysis of the abductor bre\ is and opponens pollicis muscles for w Inch tendon transjilantation 
to restore actne opposition cannot be performed Yhen flexor polhcis breiis and abductor 
polhcis louoits are working strongl} , control of the thumb is often good and no rcconstructn e 
operation is necessary As Highet (1943) and Rowntree (1940) ha\c shown, flexor brc\is is 
often supphed bj the ulnar nen e and maj therefore be spared e\ en m complete median palst 
The emplo-\Tnent of the tendon of flexor subhmis to the ring finger as a motor tendon 
for| opposition of the thumb has become almost as reliable as tendon transplantation for 
hal pals} , flexor or extensor carpi ulnans, though less satisfactory, can also be used 
(ijunnell 1948, Irwin 1942, Thompson 1922) A tendon for transj^lantation is not 
aiailable when these three muscles are either paralysed or weak Lack of independent 
mo^ement of muscles that have recoiered after suture of a main nerve is a well-known 
phenomenon Thus, after high suture of the median nene, even though flexor profundus 
and flexor subhmis digitorum may contract strongly together, there is loss of independent 
contraction of flexor sublirms — one of the special ments of this muscle Furthermore, scarnng 
about the wnst may make tendon transplantation impossible Under such circumstances 
stabihsation of the first metacarpal bone in the best position is indicated 

Just as in tendon transplantation, any fixed adduction contracture, particularly of the 
skin, should be o\ ercome before bone-grafting If the deformity is secondary to shortening 
m the adductor polhcis muscle alone, it may be corrected either at operation or by means 
of preliminary stripping of the first metacarpal The prehmmar}^ stripping w'as done in cases 
where there seemed to be some prospect of recovery m abductor polhcis brevis, m a few' 
cases pow'er returned soon after the over-stretching of the abductor had been corrected and 
there W'as then no need to proceed to the grafting operation If the patient is m doubt about 
the benefit he wall derive from the operation, trial plaster fixation of the thumb m the position 
of^ction wall help him to make up his mmd 

THE OPERATION 

A graft from the subcutaneous border of the ulna is inlaid as a strut between the first 
Md second metacarpals so as to control abduction and rotation of the first metacarpal with 
the thumb m the optimal position A tibial graft was used on six occasions, but later the 
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ulna was found to be a better donor site and provided a graft of convenient size and shape 
which was used in a further nine cases A segment of nb was satisfactonl}^ emplo 3 'ed once 
Teclimqm — ^Two curved incisions are made over the first and second metacarpals so that the 
scars do not overlie the graft at any pomt (Fig lA) The shafts of the metacarpals are exposed 
subpenosteall}^ and if there is any contracture of the adductor pohicis the muscle is divided 
at its insertion and full passive correction obtained The terminal part of the radial artcn 
is not exposed dehberately nor indeed should it be seen A narrow osteotome is passed across 
the space deep to the first dorsal interosseous muscle so that it lies over the middle of the 
shaft of each bone , the thumb is then placed in full pahnar abduction and the length of grafj 
required is noted ( 

The ulna is exposed subperiosteally through a three-inch vertical incision over the lover 
third of the subcutaneous border and a graft of the required length is cut xvith a motor sav 

This gives a piece of bone that is D-shapcd 
in cross-section and rather more than a 
centimetre in width The incision is then 
closed 

The graft is passed across the inter- 
space and, with the thumb in full abduction 
and rotation, the lines of bone resection 
are marked on the metacarpals, mth 
particular attention to obtaining ma\imal 
rotation of the first Saw cuts are then 
made so that the edges of each bed arc 
slightly undercut (Fig 1C), steps about 
half the diameter of each bone are removed 
It is important to ensure that the beds 
for the graft are in the same plane witn 
the thumb is in full opposition v 

The graft is then dnven in from o^ 
end, because of the shape of its cros'- 
section It IS held snugly m the slots 
and rotation is controlled at once T«o 
dnll-holes are made through the graft 
and metacarpal at each end and chromic 
catgut sutures are inserted to maintain 
full abduction (Fig IB) The ends of the 



Details of operation, showing the curved incisions (A) 
the graft in position rvith dnll-holes ready for sutures (B) 
and the cross-section of graft and undercut edges of 
the bed (C) 


graft are trimmed to leave no rough surfaces When subluxation of the trapezio-metacarpa 
joint IS present, as may occur in young patients after poliomyelitis, the jomt may he exci e 
Closure is effected by skin sutures only, and a plaster-of-Pans cast is applied 
Aveeks later the stitches are removed and a closely fitting plaster is applied for a u 
period of ten weeks, making three months in all 


DISCUSSION OF RESULTS 

uahf'’ 

The operation has been performed in sixteen cases In five the result was an 
success (Figs 2 and 3) , in a further nine, despite some imperfections, the function o , 
was considerably improved The other two cases were failures ^ 

Causes of failure and poor results — These were 1) failure of fusion, 2) 
io achieve fuU opposition , 4) combined paralysis of the first dorsal interosseous a 

muscles, and 5) " pollex valgus ” 
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Case SI 04 To sho^^ the acquired deformity of degJie"of°pass°ve^coffection alU 
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hoiluu Offiivon-Vx\c guTfls failed lo fuse at one or otiioi end lint noMr at liolli In two 
of these cases absorption of the giaft alUmed the adduction defoninty to rtriir and thin 
^^as c^ idcnce to suggest that inndeqiiatc fixation after oiicralion was tlic cause \\ lu re then 
eias failure of fusion\o tlic second nietacaipal the disability was surprisingly slight, by using 
the long extensor and flexor tendons of the thumb alternate^ , tlie patient gained a range of 
moeement through an arc the centre of which was tlie jiseiidartlirosis (I ig 4) I oerster 
had a similir expeiieucc and icgardcd pseud aithrosis at one end as a jiositna .idvaiit.igo 
’) Sipsis — Sepsis occiiried in three cases where the skin incision overlaid the graft, but with 
]nr\ed incisions this complication has not been seen In one case a seciiiestriim consisting 
most of the giaft was renuned, but in spite of this a fiiin bonj strut was formed 
(Fig IC) 

i) Failun to achic.'t full oppovtwu—\n fuc cases, although the thumb became fixed m full 
palmar abduction, rotation of the first metacarpal into full opposition was not maintained. 



Fig 6 Fig 7 


Case G41 In addition to the thenar 
parahsis there nas complete intrinsic 
paral> sis of the indev finger arthrodesis 
of the proximal interphalangeal joint 
has been performed 


Case R63 Another case 
show mg incomplete rotation 
of the first metacarpal 
and " pollex \algns ' 


thus the pad of the thumb met the side of the distal phalanx of the index and gave a weak 
gnp In one case arthrodesis of the metacarpo-phalangeal joint of the thumb m slight flexion 
and correct rotation was subsequently performed (Fig 4C) In another case a fracture of 
the first metacarpal occurred at the site of inlay during operation, and the opportunitj 
to perform a rotation osteotomy was accepted wuth success 

P^f(dysts of the first doisal interosseous and lumbrtcal muscles — With a thenar 
ralysis, although the thumb lies in the plane of the palm, there is a strong gnp betw'een the 
pad of the thumb and the side of the second metacarpo-phalangeal joint In such a case, if 
'the thumb is maintained in full abduction without full rotation the gnp is transferred 
distally so that the side of the thumb and the side of the distal phalanx of the index meet 
Usually this is not a great disability, but if the first dorsal interosseous and lumbneal are 
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paralysed the grip is weakened considerably since radial stabilisation of tlu index finger is 
impossible Furthermore, if full abduction and opposition arc aclncvcd by means of a bone 
graft and there is simultaneous paralysis of the first dorsal interosseous and himbncal muscles, 
the tip of the index may fail to reach the pad of the tliunib, because the long flexors, acting 
alone, cause the finger to fold up This disability was overcome in one rase by jierforming 
arthrodesis of the proximal intcriihalaiigcal joint of the index m about 115 degrees of flexion 
(Fig G) 

[)) " PoUex afl/giis”— This acquired deformity has been seen tnicc (big b) It may h.ive 
been due to paratysis of abductor polhcis brevis , on the other hand both these cases showed 
^complete rotation of the first metacarpal (Fig 7) with ulnar displacement of the tendon of 
extensor polhcis longus, and it seems more probable that this is the important etiological 
factor The disability from such a deformity is more apparent than real because tin 
abducted position of the first metacarpal permits a useful grasp even though opposition is 
defective 

SUMMARY AND CONCLUSIONS 

1 Sixteen cases of thenar paralysis are rcxncwed in which a bone graft was inserted between 
the first and second metacarpals to maintain fixed abduction and opposition of the thumb 

2 The technique of the operation is desenbed and the causes of failure are discussed 

3 The operation is intended for those cases in which tendon transplantation to resi:ore 
active opposition of the thumb is unsuitable Rotation of the first metacarpal into full 
opposition is the most important feature of the operation 

I am most grateful to Mr H J Seddon for Ins liclpfiil criticism to the stiff of the Piiotogriphic Dcpirtmcnt 
oi the Institute for the clinical photographs and to Xliss Dnm Stinlc\ for the drawings 


Pliilidclplin J B Lippincott Compini 
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THE RESULTS OF TREATMENT IN KIENBOCK’S DISEASE 


Alford Dornan, Sheffield, England 

ICienbock’s disease is not common but it occurs sufficient]}^ often to be of orthopacclu 
importance The treatment and the prognosis are particularty important because most o 
the cases occur m heav}'- workers For this reason it is of interest to review the results o 
treatment m a senes of patients from an industnal area ; 

The condition was recogmsed by various observers before 1910, but it ivas Kienbod 
who first made a thorough study of the subject and tried to correlate the radiographic finding- 
mth the I'^anous chnical phases He held that the condition was a malacia of the lunate bone 
from interference ivith the blood supply through the ligaments This he attnbuted to injun 
which could be caused by a momentary subluxation of the bone (“ jump subluxation ”) 
Such fractures as might occur he regarded as secondary 

Persson (1945) agreed noth the view ongmaUy advanced by Hulten (1928) that an 
important etiological factor is relative shortening of the lower end of the ulna mth increased 
prommence of the articular surface of the radius, so that the lunate bone is exposed to 
greater stress in compression mjunes of the ivnst This anatomical state, which Persson 
termed the “ nunus x^anation,” was found m 8 per cent of the general population, but in as 
man}'' as ten of his nmeteen cases of Kienbock’s disease This vanation was present in a much 
smaller proportion of our cases Persson advocated lengthening the ulna and reported good 
results He beheved that the operation relieved mechanical stress and so enabled the lunate 
bone to regenerate 

The condition has also been considered due to primary fractures, aseptic emboli 
and osteitis, but is now generally asenbed to ax'ascular necrosis from traumatic mterferei) e 
wth the blood suppl}' 


TABLE I 

Cases according to Age Groups 


Age in j ears 

Cases 

No operation 

Operation 

10 - 19 

5 

3 

2 

20 - 29 

14 

3 

11 

30 - 39 

13 

11 

2 

40 - 49 

9 

8 

1 

50 and o\ er 

2 

2 

0 

Total 

43 

27 (63%) 

16 (37%) 


For the purpose of this paper a review has been made of the patients with I len o 
iisease under my care in the past ten years In aU there were forty-six three, 
onservatively, could not be traced, forty-two were seen and examined, /^r-thret 
latient faded to attend but the result was assessed from hospital records Of e o 
raced patients forty were male and three female, thirty-eight were hea-vy wor ers, in^ 
:wenty-five coal-face workers, and five were light workers, including one 
aght xvnst was affected m twenty-four cases and the left ivnst m nineteen 
patients were treated conservatively Of these, twenty-two were treated ^ _ ar' 

an average period of three to four months, txvo xvere treated by rest ^ P ts vc“ 

three had no specific treatment except a penod of rest from work ^ „ 

treated by excision of the lunate bone, six as a pnmary measure an 
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consenative treatment had faded to give relief One patient was treated I)\ artlirodesis of 
the wrist after an unsatisfacloii icsult fioni o\cision 

0/)t)rtPo;(— The usual posteiior approacli was used, w'ltli a longitudinal iiuisioii, division 
of the sheath of extensor digitorum coinmiinis, and disjdaceinent of the tendons ( are w.is 
taken to make the excision complete, with the least jiossible iiijnrv to the othi r carjial bones 
This was facilitated b^ continuous traction on the hand bv an assistant No post-operativ ( 
immobilisation was used, movements of the lingers being encouraged from the beginning and 
wTist movements aftei a few days 

i Results were classified as ixciUmi, no coinjilaints and cajiablc of full work without 
Wcult\ , goorf, capable of full work without loss of time, but svinptoms after virv lic.iv \ 
use, fmi , improvement m s\mptoins but unable to resume litaw work, fnm , no 
improvement, with persistent weakness and pain m the wrist 

It was found that the quality of the functional result was not alwav s directh' jirojiorlional 
to the final range of mov cment Freedom from pain on mov cineiit, i spi cialh forced mov cinent, 
and strength of gnp were more important criteria of a good function il result Ihere w.is 
usuall} some weakness of grip, but in cases described as excellent this w.is slight 

Table II shows that of the patients who were traced (iH per cent returned to full work 
after conseryativ e treatment In this group the three patients receiv ing no specific treatment 
had good or excellent results Of the two trc.atcd by iihv siothcrapv alone, one had a good 
and the other a fair result 

TVBLi: II 

\x\Lvsis or Klsults or Consiuvatim Tin \tmi nt 


tge in \ears 

Excellent 

Good 

r-iir 

I’oor 

3 ot il 

10 - 19 

0 

3 

0 

0 

3 

20 - 29 

1 

0 

1 

1 

3 

30 - 39 

5 

0 

3 

\ 

H 1 

j 40 - 49 

3 

1 

2 

0 

8 

^0 and o\ er 

0 

0 

\ 

1 

2 , 


9 (33%) 

s (SO-’o) 

7 (26%) 

' (11%) 

27 


TABLE III 

Analxsis or Results or Excisios 


Years after 
operation 

Excellent 

Good 

Fair 

Poor 

Total 

4-6 

2-4 

1 - 2 

0 - 1 

3 

2 

1 

1 

2 

0 

1 

2 

0 

2 

0 

1 

0 

0 

0 

7 

3 

4 

2 

Total 

7 (44%) 

4 (25%) 

4 (25%) 

t (6%) 

16 


f patients returned to full work after excision 

0 he lunate bone One patient with a poor result was treated subsequently by arthrodesis 
0 e wnst over two years ago , this gave considerable improvement, but he has not resumed 

5 u pre-accident work as a steel worker The result in the patient assessed from hospital 
>^tes IS recorded as " fair ” m the top fine 

1 + 1 C compare the results of excision with those of conservative treatment 

1 cult to select comparable groups because of the uncertain duration of the pathological 
process m a high percentage of cases, for instance those with obviously long-staning 
radiographic changes but with only a recent history of injury Since excision of the 1 ■ ^ 
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was not advised in elderty patients, or m the presence of gross arthntic changes, the clioice 
of operation was AartuaU}^ limited to patients under forty years of age It was thought that 
the group of patients under the age of forty j^ears who were treated conservative!}' was on 
the whole comparable with the group in which excision was undertaken Reference to 
Table II shows that the results of conservative treatment in this age group differs little 
from the results m the whole senes, 65 per cent returning to full work 

DISCUSSION I 

This senes of cases was drawn mostly from a mining commumty The prognosis appear 
on the whole better than is usually supposed, because a fairly high proportion of patien/'s 
returned to heavy work after either conservative or operative treatment In fairly comparable 
groups the results of treatment whether by conservative measures or by removal of the 
lunate bone were not stnkmgly different 

In most patients treated conservatively with success the penod of fixation was not 
long and only two patients required more than three months Often the length of the histon 
or the radiographic appearances showed that the condition had been latent for a long time and 
had been revealed only by a recent mjury causmg definite symptoms In such cases a penod of 
rest has been sufficient to restore quiescence and satisfactory function and to allow return to 
heavy work for a number of years This seems to mdicate a penod of immobilisation for all 
patients, unless there are special reasons for pnmary excision of the Innate bone 

Arthrodesis of the irast is valuable as a last resort, when there is persistent pain mtti 
gross osteoarthritis of the carpal jomts It does not, however, restore efficiency for many of 
the heainer types of work 

Has excision of the Innate bone a place in Ueatment ^ In those cases treated successfulh 
by removal of the lunate bone, a stnking result was the frequency of relief from aching pain 
The strength of gnp, although usually diminished ]ust after the operation, gradually retuni“4- 
though in some cases only after many months None of the cases regarded as satisfacti^'^ \ 
has detenorated In my opinion removal of the lunate bone is justified m the few ca-'-- 
where there is no gross osteoarthntis, and where achmg pain persists after efficie^ 
immobihsation for three or four months 
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A CASE OF RUPTURE OF FLEXOR TENDONS 
SECONDARY TO KIENBOCK’S DISEASE 
J I P J \Mi s, London, Engi and 

now the of Oilhopncdtc^, lioyal National Oilhojnicihc IJo-ipilal 

Pathological rupture of the flexor tendons at the wrist is uncommon Colics fr.icturc^- 
irobably account for most cases, displaced fragments may cause attrition, or sccondart 
rthntis may lead to degenerative changes m tlic related tendons and tendon sheaths 
McMaster 1932) The case reported here of an unusual cause of rupture may be of some interest 
lase histors^— F R , aged fifty years, a motor driver, attended the Hand Clinic at the 
toyal National Orthopaedic Hospital complaining of aching pain in front of the left wrist 
if nine years’ duration In the first place the hand and fingers became swollen for one dav 



Fig 1 

Pre operative photograph shoeing limitation of 
active flexion of the thumb and index finger 


Pig 2 

To show the impro\ ement m acti% c flexion of the 
thumb and index finger six months after operation 


and he stayed away from work for two daj'S, there was no history of injury Four months 
before reporting he found that he was unable to flex the distal joint of the index finger 
This loss of power happened for no apparent reason and without pain Three months later, 
though he was not using his hand, it suddenly became cramped and assumed the obstetne 
position There was severe pain, and when this and the cramp subsided he was unable to 
flex the interphalangeal joint of the thumb 

When he was examined one month later, a soft tissue swelling was msible m front of 
the ivnst, and proximal to this, some hoUowing of the radial half of the anterior surface of 
the forearm He could not flex the distal joint of the thumb or of the index finger (Fig 1) 
Dorsiflexion and radial abduction of the wnst joint were limited by approximately 
one-third There was no loss of sensation in the hand and no wasting of the thenar muscles 

Radiographs of the wnst revealed longstanding Kienbock’s disease of the semilunar bone 
which was dense and much compressed In the lateral view several loose fragments could be 
seen in front of the proximal row of the carpus (Fig 3) 

Treatment — The flexor tendons were exposed at the wnst and the transverse carpal ligament 
was divided The median nerve was normal The tendons of flexor pollicis longus and flexor 


VOL 31B, NO 4 NOVEMBER 1949 


521 


J I P JAMES 








Radiographs of the MTist showing the dense fragmented semilunar bone 


m 






Fig 4 Showing ruptured and fra^'^ed tendons F D P — flexor profundus to nflected 

continuity with its empty tendon sheath FPL — flexor poUicis longus si ^ 

F D S — flexor subhmis to the index finger severely frayed The aperture m p 

seen in the angle betw een flexor profundus and flexor subhmis 





imniiinimHri 


nHtinjMjjnnin^ 


Fig 5 

The fragments of semilunar bone 


Fig 6 

The plan of the tendon repair 
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profundus to the index huger weie found to be completely divided .iiid scp.ir.ited Iiy .1 g.ii) 
of two and a half inches, acioss which ran the cm])tv tendon sheaths (1-ig -1) J he ends of 
each tendon had lounded off smoothly -md there was no fiaying Ihe adj.iceiit tendons of 
flexor subhnus to the index and of flexor piofundns to the middle huger were, howiver, 
grossly fraj cd like ropes w orn half through On exposure of tlic antenoi ( apsulc of tin w nst 
an aperture was found leading to the affected scnnlnnai , with flexion of tlie joint three small 
loose bodies weie extruded (Fig 'i) The scmilunai was excised, a doisal incision bung 
required for one mobile fragment 

\ Repair of the tendons was then eftccted (lug 0) 1 he distal jiart of the tendon of flexor 

pkicis longus was resected A long free graft from the extensor tendon of the third toe was 
then sutured m position b\ the Bunnell technique The graft hn between the jiroxiinal end 
of the ruptured tendon and the insertion of flexoi pnllicis longiis into the distal jflialanx 
Both proximal and distal ends of the profundus tendon to the index linger were sutured to 
the corresponding sublimis tendon w'lth the hngci in flexion A jilaster cast w.is <iji])lied 
with the thumb, index finger and wrist flexed and was retained for four weeks 

The post-operative recoverv was uneventful Six months aftei operation there were 
10 degrees of actixe flexion of the distal joint of the index linger and the finger was no longer 
hyperextended w’hen at rest Actuc flexion of the intcrphalangeal joint of the thviinb w,is 
strong through 15 degrees (Fig 2) The jiatient found little disabihtv in cither digit and 
the wnst w’as painless 

Comment — The damaged flexor tendons are anatomically tliose most closclj related to tlie 
semilunar It is surmised that during flexion and extension of the wrist these tendons were 
pulled taut across the displaced fragments No similar case has been discovered in an 
extensive search of the literature 
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inter-carpal dislocations and fracture-dislocations 

A Review of Fifty-nine Gases 
T B Russell, Glasgow, Scotland 

From the Fracture and Orthopaedic Service of the Royal Air Foice 
and from the Victoria Infirmary, Glasgow 

Most of the patients in this senes were treated at some stage m Royal Air Force Hospital^ 
dunng the recent war About a quarter of the total were seen or treated personal)}', the 
remainder bemg assessed by examination of their case-records and radiographs Probabb 
all except one of these patients sustained their injuries as a result of forcible dorsiflexion <1 
the MTist ]omt, but the exact mechamsm of mjury could seldom be determined It shout' 
be emphasised that almost all the results are early, a late follow-up of the Service cases )ii> 
not been possible The results have been assessed for convemence as “ good ’’ — a painless 
ivnst with an adequate range of movement, “fair ” — shght pain and stiffness insufficient to 
interfere with most normal activities, and "poor ” — a pamful, weak or very stiff wnst 
It will be seen that although antenor dislocations of the lunate bone are general!} 
considered to be the most common type of inter-carpal dislocation, trans-scapho-penlunar 
dislocations outnumber them m this senes by almost two to one It is possible, however, 
that dislocations of the lunate were more often treated m general surgical units and not 
referred to orthopaedic departments Otherwise the senes probably gives a reasonably 
accurate mdication of the relative incidence of the vanous injunes 



The radiographs of a case of trans-scapho-penlunar fracture-dislocation Satisfactorj 
reduction -was obtained and four months later the scaphoid nas uniting 


TRANS-SCAPHO-PERILUNAR FRACTURE-DISLOCATION— TWENTY-SEVEN 

This mjury is not a common one and the radiographs may be misinte^reted 
thus mne cases had been labelled “ dislocated lunate,” “ fractured scaphoid or cong 

abnormahty of the carpus ” a olnttwief' 

Clinical features— -Before it is obscured by marked sweUing, backwar sp 
with increased antero-postenor thickness about the mid-carpal level is tP 

proximal margm of the capitate may be palpable on the dorsum Radial 
hand IS usuaUy present together with pamful restriction of imst 
Assoaafetf tnjunes— The hgamentous mjury is mewtably severe and chip ra 
to articular surfaces and fractures of the styloid processes are common uetn^ 

styloid processes were fractured m ten of the cases, the capitate tmce, a 
pisiform and fourth metacarpal m smgle mstances ^ ^ 

Comphcahons-kvasehfar necrosis of the proximal scaphoid on)}' 

or approximately half the cases Transient median nen'e paralysis \va 


the 


JOVR\AL OF BONE AND JOIM 


524 



INTHK-CVKI’AL DISIOCUIONS AMJ I KACl UKI -DIM OCA I IONS •>- » 

Treatment-" Early ” cases seen williin fourteen clays of injuiy could usually be reduced 
by closed manipulation , with steady manual traction, the wrist w-as gradually broii^'lit into 
fleMon and slight ulnar dcMation and a foicaim plaster including the proMinal joint of th. 
thumb w'as applied Twenty patients wcic seen cailj , closed reduction wms obtained in all, 
although in three a slight rotational subluxation or lack of comjilete ajijiositinn between the 
scaphoid fragments persisted Two cases were succcssfiilh reduced ele\en and twelve ela\s 
after mjurj It is sometimes advised that the wrist be imiiiobihsed in the neutral jiosition 
after the first week, but m two cases dorsal subluxation tended to recur, and it would seem 
sbse to maintain palmar flexion for three weeks aftoi reduction 

\catmcnt ofihe “ lafc" Cdst — Closed rceluction failed in two " late ” c.ises seen three weeks afte r 
injury, and attempts at closed reduction after this jienod ma% cause more damage to the 
WTist than careful open reduction Ojien reduction was performed in two cases, four and mn 
weeks after injurj'^ tMien more than six weeks had clajiscd without rcdiictKui, and the wrist 
remained painful after a fair trial, arthrodesis of the wrist joint was achised 
Treatment of aoascutat iicciosis— Three different lines of treatment were adojitcd when the 
diagnosis of avasculanty of the proximal scajihoid fragment was made bone grafting, three 
cases, excision of the avascular fragment, four, and continued immobilisation, flee When 
excision was earned out, the operation was performed as soon as the diagnosis was rnade, 
normally six or eight weeks after injurj , and immobilisation was continued for a further two 
or three weeks It is to be noted, howcicr, that early excision of a large scaphoid fragment 
in the presence of a lax ulnar collateral ligament jeopardises the stability, of the wnst In 
this small senes the results of excision and of continued immobilisation were ajiproximateh 
equal, grafting w'as disappointing 

Results — (i) Closed reduction and immobilisation only — Elexen cases The average penod of 
immobilisation was almost five and a half months Sound bony union of the scaphoid occurred 
m four cases, all with a good result, m one of these axasculanty of the proximal fragment 
ha(^ been noted In five cases it w'as thought probable that bony union had occurred, despite 
^avascular fragment in one case, one result was good, one fair, and three were not recorded 
' j^two cases \nth avascular necrosis non-union w'as accepted after fixe and seven months of 
immobilisation, the functional result, hoxx'ever, xvas good in one patient xxho returned to 
duty as a pilot and fair in the other 

(u) Closed reduction followed by excision of an avasculai scaphoid fragment — Four cases One 
was a failure and the xvnst xvas arthrodesed nine months later, another had a fair result m 
spite of radial deviation of the hand , in the remaining txvo the results w’ere good 

(ui) Closed reduction followed by scaphoid grafting or simple drilling — Fix'^e cases Four patients 
had a cortical peg graft inserted into the scaphoid by the " closed ” or “ blind ” method, 
two already had an avascular proximal fragment, and one grafted four xveeks after injury later 
shoxved radiographic evidence of avasculanty In one the scaphoid failed to unite and the 
result xvas poor In the other three, union xvas obtained , the functional result remained poor in 
two but promised well at six months in the third In one patient simple drilling of the scaphoid 
was performed eleven xveeks after injury, union xvas not sound five months after operation 
(iv) Open reduction — ^Txvo cases This was performed twice, four and six weeks after injury 
In the first case, despite an avascular fragment, the scaphoid united after seven months 
immobilisation The patient xvas last seen only two xveeks later but was then moving his 
wnst well In the second case the proximal part of the scaphoid xvas removed at the time of 
^ oj^eration because it was thought certain that its blood supply had been impaired, the 
^,M^inctional result was good 

(v) I^ate unreduced cases— Five cases These were seen at penods from three weeks to seven 
inonths after injury Three had successful arthrodesis of the wnst and another xvas thought 
hkely to require arthrodesis The fifth had a weak and stiff but painless wTist nme months 
after injury, xvith some crepitus in the sheaths of the flexor tendons to the fingers 
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DISLOCATION OF LUNATE— FOURTEEN CASES 
AU cases sho^^ ed antenor displacement (Fig 2) In two instances the onginal radiograph^ 
had been reported as normal, thus accountmg for some delaj'- m treatment 
Glmical features — \\ nst movements were limited and the fingers were held in semifleMoa 
tmglmg, numbness or pam m the median nen’^e distribution were common Tlie displace 
lunate was sometimes felt as a pronunence on the antenor aspect of the \mst, mth 
corresponding depression on the dorsal aspect 

Associated res— The lunate bone itself, the tnquetrum and the capitate were eaci 

fractured in single mstances 

Complications — K transient mechan palsy was recorded m four cases and in one patier 
persisted for more than three months Vascular changes m the bone ivere notable for thci 
absence Only one lunate shmved increased relative density but mth no evidence of colJapsi 
or necrosis, after three premous attempts at reduction the dislocation had been reduced bi 
skeletal traction seventeen daj^s after mjury, by which time skm ulceration had dei'eloped u 
front of the mist The radiographic appearances m this case did not resemble Kienbock’i 
disease MacAusland (1944) found no record of Kienbock’s disease after dislocation of the 
lunate, ei en mth open reduction It seems unhkel}'^ therefore that this “ disease ” can result 
from a single mjur}^ of the tjqie that causes dislocation of the lunate, in wfiich some Wood 
supply to the bone is usuallj^ preserved through the mtact palmar radio-carpal ligament 



_ , V. 

F.g 2 

T3'pical radiographs of antenor dislocation of the lunate 


Treatment — In cases seen mthm ten da^'^s of injury, reduction by traction and direct digit 
pressure on the displaced lunate was usualty accomplished quite easily The wmst was 
immobilised m palmar flexion for about a tveek and m the neutral position for a further wo 

weeks ih n two 

Of nine " earlj'^ ” dislocations eight wmre reduced m this w'a 3 ^ one, though seen wi i 

da 3 s, required the use of a distraction frame mth Kirschner wires through the o ecrano 
and the necks of the metacarpals 

Five patients were seen “late ” with unreduced dislocations at mtenmls varying 
weeks to three months after mjury One w'as reduced on a distraction frame at ^ 

da3s, and the remaining four had the lunate excised by the antenor approach P 
reduction wms not attempted in any case 

Results-Of the ten patients w^hose dislocations w^ere reduced, ^ f w' 

patient wnth almost full movement still complained of pain six months ^ 

therefore classified as fair , m tw o the injury^ was too recent for assessment b p gr 

satisfactory^ 
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The patient whose di'^location was locluccd by skeletal traction sc\cntctn d.iys .ifUr 
m)ur\ had a poor lesult Aftei eighteen months he had lathcr a stiff w-rist with discoinfoil 
m cold weathei and there was still some radiographic evidence of horn atropin 

The results in the four cases of excision were salisfactni\ , all tin ])atitnts lia\ing a good 
gnp, a painless wrist and adequate mo\cment, except foi some limitation of jialmai llexion 

FORWARD DISLOCATION OF LUNAT L AND HALF OI SCAPIIOID-SI\ CASI S 
Certainh m its clinical features, and probably in the mechanism of its jiiodiu tion, this 
imur\ IS similai to simple anterior dislocation of the limati In fne easts tin jiroximal 
frlgment of the scaphoid dislocated forwards with the Innate as usual, hut the 
trigment was displaced with the lunate m one case 

Assoaaitd iitjians — The triquetrum was fractured twice and both stxloid processes once 
One fracture-dislocation w as comiioiind 

Co})iplica(wits—\ transient median palsy occurred four times and a\ascnlar necrosis of the 
proximal scaphoid fragment w as observed m three cases 

Treatment — Reduction was usually obtained b\ the same txjie of m.inqiiilation is for 
simple dislocation of the lunate, but it was more diiricult and failed m two cases, one seen 
within a few’ hours of injury and the other after ten da\s \fter lediiction the wrist was 
immobilised in forty degrees of palmar flexion for three weeks, the jilaster including the 
proximal jomt of the thumb Thereafter the wnst was maintained m the neutral or shghth 
dorsiflexed position, as a rule until the scaphoid was united 

In both cases where closed reduction failed the displaced Innate and scaphoid fragment 
were excised In two others the scaphoid fragment, although reduced, was excised on account 
of avasculantj 

Results — Two patients treated conserx ativclj’ throughout obtained reasonabl}’ good results 
in one, bony union of the scaphoid w’as secured after six months in sjntc of avascnlanty of the 
proximal fragment, but in the other union remained doubtful after four months Of the 
^‘■w’olcases treated bj excision of the avascular proximal scaphoid fragment, the result was 
VairAn one but not recorded in the other Excision of the unreduced lunate and portion of 
phoid gave one good and one fair result 

PERILUNAR DISLOCATION OF THE CARPUS— THREE CASES 
In this injurj the scaphoid remains intact and undergoes rotational subluxation as the 
carpal bones are displaced backwards on the lunate , thus the tubercle of the scaphoid comes 
to point mto the palm and the proximal pole faces backw ards The treatment is the same 
as for the similar trans-scaphoid dislocation, except tliat the WTist need be immobilised for 
onl 3 ^ three or four weeks 

Two earlj cases w'ere reduced by manipulation, one with a good result, the other not 
3 ’et assessed The third patient was first seen three montlis after injury w’lth the dislocation 
^unreduced, despite antero-postenor broadening of the WTist and gross limitation of wTist 
movement, the gnp was good and there was little pain m the wTist One patient had a 
^ transient median palsy, but no vascular complications w'ere seen 

SUBLUXATION, RECURRENT SUBLUXATION, AND DISLOCATION OF 
THE SCAPHOID— FIVE GASES 

Subluxation of the scaphoid— one case In this condition the scaphoid undergoes a 
otational subluxation with dorsal displacement of the proximal pole In one patient wdio 
r M seen early the antero-postenor radiograph showed a gap between the scaphoid and 
mate bones (Fig 3a) The injury, however, was complicated by fractures of the radial 
3 loid and tnquetrum and by a previous atrophic arthntis of the wnst The displacement 
. as reduced 'vith the wmst in dorsiflexion and radial deviation, this position was mamtamed 
T si\ weeks and the reduction remained stable (Fig 3b) 
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Recurrent subluxation of the scaphoid— three cases Three patients had sustamhi 
then mjunes from three months to two 37ears before examination and the subluxation Ind 
become recurrent They complamed of a chck, usually pamful, when the imst was flexed m 
the palmar direction There was also some impairment of amst movement and of gnp Th 
subluxation could be confirmed from the radiographs The charactenstic click on flexion nf 
the UTist may be due to the radial extensor tendons slipping over the projecting proximil 
pole of the scaphoid, but more probably to the scaphoid shppmg over the postenor margin 
of the radius It can be ehmmated by pressure over the postero-lateral aspect of the imd 
^^^len subluxation is recurrent and the symptoms warrant operative treatment, it j 
probably best to make the reduction secure by arthrodesis of the scaphoid to the lunate boi| 
In one case so treated the interosseous scapho-lunate ligament was absent and the dorsil 
radio-carpal hgament was x’^ery much attenuated After removal of the adjacent articular 
cartilage, small bone chips from the lower end of the radius were packed between the two 
bones and the UTist was immobilised m plaster for four and a half months Although sound 
fusion was doubtful, the patient had a useful range of wnst movement, a fairly powerful gnp 
and no s 5 ^mptoms seven months after operation In another patient xvith recurrent subluxation 
the scaphoid was excised, the result was not satisfactory The third patient simph had 
manipulation of the wnst followed by active exercises , as his symptoms were relieved at the 
time this simple treatment msiy be worth a tnal before scapho-lunate arthrodesis is considered 


Fig 3a 

Subluxation of the scaphoid in an arthritic rvrist, 
the radial styloid and tnquetrum were fractured 



Fig 3b 

The same case after reduction, wine 
remained stable 



Dislocation of the scaphoid — one case This mjury was sustained in a fall off a motor c\ c 
The xvnst was locked m ulnar dexuation (Fig 4) and a tender prominence was palpab e n ^ 
the tip of the radial st}doid process The radiographs showed the proximal po e 
scaphoid lymg on the postero-lateral aspect of the radial styloid and the tuberosit) 
antenorly, the capitate had slipped proximaUy towards the scaphoid space (Fig o) 
Manipulative reduction xvas not difficult, traction bemg used on the han 
pressure on the displaced scaphoid The xiuist xvas munobihsed in dorsifiexion an a ^ 
for five weeks Three months after mjury, uTist movements were ^ ^5 , 

quarters of normal, the patient had a powerful gnp without pam, and ere 
radiographic evidence of impanment of the blood supply to the scaphoid 


OTHER CARPAL DISLOCATIONS 
Anterior dislocntion of the trapeeium-one case 

a metal box fallmg on the hand The trapezium was dislocated forxx r 
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carr3’ing the first metacarpal r\ath it, the base of the second metacarpal was fractund 
Reduction ivas not obtained at the time of wound excision and the dislocation was accciitcd 
plaster fixation bemg discarded after eighteen daj s Ten wrecks after injur} , the patient had 
full WTist and finger mo\ ement and a fairly powerful gnp Apart from some loss of dcxteriti 
and slight pam w^hen grasping with the thumb and index finger, the function of tlie liaml 
w as normal 

Posterior dislocation of trapezoid— one case This patient w'as first seen two months 
after injur}^ The deformit}^ was obnous, WTist movement wms limited and painful when 
forced Radiographs show'ed the trapezoid displaced backw'ards together with the secon| 
metacarpal No special treatment w^as undertaken and the patient was invalided from tly 
Serrnce six months later 



Fig d 

Anterior dislocation of lunate and penlunar dislocation of carpus with fracture of the tip of tli ^ 

radial stj loid 

Anterior dislocation of lunate and penlunar trans-styloid fracture-dislocation^ 
one case The patient, a man aged fifty-six years, sustained this mjury when is s ee 
cauvht m motung machinery Radial displacement could be seen and t e nger a 
elements wer/m.rkedly restnct.d Rad.ographs showed an ""d" 

lunate, a postero-lateral shift of the other carpal bones and a fracture o , flexio' 

process (Fig 6 ) The displacement was reduced and the wTist immobilise P 
Ld ulnar detuation After ten days the degree of palmar flexion ^ ^ 

plaster was discarded after a further four weeks The patient re urn 
brass-finisher three and a half months after mjur}^ The radiograp 
tendency for a lunate bone which has been dislocated to tilt backwyds A J 
"e paw .s wo.h.ng and has only shght dssWost, snoveW 
Dislocation of capitate and trapezoid-onc case -nis patien gj 
was knocked down by an omnibus A wound extended along t j,siocat 

and round the ulnar side to the dorsum The radiograph sboj'c P * dislocahor 

ol the capitate together mth the third and fourth ’ a ^angular Iragm'"*' 

the trapezoid carrying the second metacarpal (Fig /) In add j^j^/^atacarpa' 

bone had been separated from the posterior margin of the bas „ , 

At operation the medial articular surface ° 
dorsum 0? the hand The skm on the dnar plaster aas appirf ” 

bat elsewhere it was sutured alter reduction of the 
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Wist ioint m inlmar flexion and the nnsntnrcd arm m.is (ovind In .1 split-sKin ^raft 
tnelve days later The nonnds licaled clcanh and nnmobdisation nas disrontiniud a ti r a 
total of ten weeks Six months after the injint the patient had no iiain, a powerful ftnii 
ancl approximatch one-third of the normal wnst moxcmeiit 


SUMMARY AND CONCLUSIONS 

1 Fiftx -nine p vticnts x\ itU x arums intcr-carpal dislooitions Iia\ e bee n re\'U w ( d 

2 In this senes trans-scapho-pcriliinai fracture-dislocation nas the commoiust injiirx 
karh cases can be reduced by closed manipulation but in late cases ojicratne reduction is 
Vsualh advisable ^\^len the injiin is more than three months old, arthrodesis of the wrist 

]oint IS indicated 



1 



Tic 7 

Dislocation of capitate nith the tliircl and fourth mctacarp-ils and of the trap^/oicl witli tlic 

Second metacarpal 



3 WTien trans-scapho-penlunar fracture-dislocation w'as complicated by avascular necrosis 
of the proximal scaphoid fragment, the results in a small senes treated by earh excision 
were approximately equal to those treated by continued immobilisation The results of 
graftmg the scaphoid were poor 

4 Dislocations of the lunate seen within ten da 3 's of injury could usually be reduced wth 
good results, no such case developed Kienbcck’s disease rvithin the penod of review In late 
cases excision gave satisfactory results 

5 Forxvard dislocation of the lunate wuth half the scaphoid gax e good results w'hen manual 
reduction succeeded, but the results of excision of fragments w'ere less satisfactory^ 

6 There was one case of forward dislocation of the lunate together wath the distal half of 
the scaphoid 

7 Subluxation of the scaphoid is disclosed in antero-postenor radiographs by a typical gap 
between it and the lunate bone The subluxation may become recurrent and present a 
charactenstic syndrome 

Other rare dislocations of the carpal bones are described 

' \ 

ri f >1^6 been treated under the supervision of Sir Reginald Watson- Jones Mr H Osmond- 

ar e Mr 1 L Dick and Mr Alexander Miller and I wish to acknowledge my indebtedness to them 
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A CASE OF RECURRENT SUBLUXATION OF THE 
CARPAL SCAPHOID 


0 J Vaughan- Jackson, London, England 


Flow ihe Oiihopaedic and Accident Service the London Hospital 


hile fractures of the carpal scaphoid are common, isolated dislocations and sublu\ation 
of this bone are rare The case of recurrent subluxation reported here seems to men 
recording, particular!} in \ae\v of the well-defined symptoms, signs and radiographic findings 

A man aged thirty-one years attended the London Hospital in June 1948, complaininj 
that three months earlier he had " sprained ” his nght wnst while pla}ang Rugby football 
He n as not sure of the exact nature of the injury and did not think much of it at the time 
Later he noticed that forced palmar-flexion of the right wnst joint caused pain over the 
radial half of the dorsum of the joint and, in particular, that during rapid dorsiflexion, as 
in the act of throwing a dart, the wnst ivould click and he would momentanly lose the power 
of grip 


On examination the \mst shoived no external abnormahty and no loss of movement 
in an} direction The grip ivas strong, but dorsiflexion movement caused an audible snap 
m the joint, after which the proximal pole of the scaphoid could be seen to be unusualli 
promment on the dorsum of the jomt The snap was ver}^ much under imluntary control 
and could be produced or suppressed at mil 


The first radiographs showed no abnormahty (Fig 1), but with the patient’s co-operat^’'n 
it was possible to take films while the proximal pole of the scaphoid remained prominentia 
the dorsum (Fig 2) These radiographs showed that the scaphoid was in fact subluxated 
that the distal pole looked straight forward and the proximal pole straight backwards, ti 
long axis of the bone ivas then at right angles to the long axis of the forearm This can L 
seen clearl}'’ in the lateral new, in the antero-postenor view the scaphoid has a disto e 
foreshortened appearance, wath a space between it and the radial side of the semilunar bone 


The patient had such perfect control over his disability that he ivas unmlling to ha" 
an}d:hing much done in the ivay of treatment, least of all any operative measure such a. 
scapho-lunate arthrodesis, but he did agree to ivear a moulded leather wnst-strap which wa^ 
presenbed in the hope that if the subluxation w'ere prevented for six to eight 
stretched capsule of the wmst joint might contract sufficiently to ensure stability ^ 

three months, how^ever, he could still produce the subluxation at will and declined to pu 
with the inconvenience of the strap any longer 


Comment — The picture of recurrent subluxation of the carpal scaphoid is a clrar 
obscure injur}'- to the wnist jomt is foUow'ed b} snapping of the joint during orsi 
with momentary loss of gnp and the appearance of a dorsal prominence over t e ^ 
Radiographs taken during displacement show' the scaphoid lying m the antero 
direction with the proximal pole on the dorsum, and a gap between the scap 
semilunar 


and joint SlF’ 
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OSTEOARTHRITIS OF THE TRAPEZIO-METACARPAL JOINT 

Ch L-vssERRt,, D PA.ijZATandR Derennes, Bordeaux, Fr\nce 

The trapezio-metacarpal joint is the most important site for h3^pertrophic arthritis m 
the hand The condition has been studied in France by Charcot and by Len (1926), Robert 
(1936), Forestier (1937) and Hue and Badie (1941) We recently continued this uork frcni 
both the radiological and clinical ^ne\' , especiallj^ uuth regard to early diagnosis \ 

AnatomicaUt , the trapezium is an intermediate bone placed in a particularly \ulnerablei 
position between the hammer of the first metacarpal and the anvil of the scaphoid Tlic 
normal arrangement of the bones is well knowm, but in about one case out of fifty the distal 
margin of the trapezium shows a marked exaggeration of the normal concawty (Fig 3) 
Ph} siologicallj^ there are two mam movements at the trapezio-metacarpal joint 
antero-postenor flexion which is -vusible but difficult to analyse in radiographs, and lateral 



Fig 2 Fig I 

To sho^v the supenmposed The radiographic position which ensures 
rounded outline obtained clear outlines of the trapezium the forearm 
mth incorrect positioning and hand are fully pronated 


movement permitting abduction and adduction which is easy to study from radiograp^ 
made m forced pronation These two movements are combined during opposition e 
consider the lateral movement Dunng abduction the metacarpal fills exactly the transte^^ 
hoUow of the trapezium (Fig 4), but m adduction it slides lateially tending to 
medial part (Fig 5) The amount of sliding is usually very little, but m 
medial third of the hollow is uncovered In rare instances the metacarpal is su 
dunng abduction, and this permanent physiological subluxation is a cause o enor 
avoided (Fig 6) The “ step ” sign of Forestier, le signe dela marchc d esca 
deformity of the base of the thumb caused by this radial subluxation of ^ 

Radiologically, the diagnosis of trapezio-metacarpal arthntis was dilfi jj 

until Robert (1936) demonstrated the value of placmg the „len 

standard dorso-palmar fflm is of no practical "= 0 ^ 11 , except in ad , 

merely confirms the presence of a grave lesion of the joint \U 
possible errors m the interpretation of dorso-palmar views At the 
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E\ii;^er-ition of Uk nornnl conc^\lt\ of 
the trapezium and prolongation of tin. 
medial and distal angle 



Fig 5 

In adduction of the thumb the base of the 
metacarpal glides lateralh 



1 ir •! 

In abduction of the thiiinl) the b isi of tin 
lirsl metacarpal L\actl\ fills tin trinsterse 
hollon of tin ti ipezinin 



Fig 6 

Showing marked phvsiological sul)lii\alion 
of the metacarpal 



Fig 7 

Showang narrowing of the joint space 
sclerosis of subchondral bone and osteophj te 
formation 



Fig 8 

Osteophyte formation on the medial and 
distal angle of the trapezium and lateral 
subluvation of the metacarpal 



Fig 9 

To show osteophytes of unusual size at 
both the lateral and med al margins of the 
joint 
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La forme ^ubluxante maxima the base 
of the metacarpal is level with the 
trapezio-scaphoid joint 
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oval image can often be seen with the long avis directed innards and distally hke the stone 
of a nng set obliquely (Fig 2) The image ends m a rounded outline over the proximal ends 
of the first and second metacaipals It is caused by the projection of the medial and distal 
part of the trapezium on to the rest of the bone If an abnormahtv of the trapezio-raetacar]nl 
joint IS suspected, a radiograph should be taken in a position of forced pronation, together 
with a xnew in profile The position of the patient is important To have the whole trapezium 
and aU its borders properly displaj^ed, the patient should kneel beside the table with 
the head bent forwards, the arm horizontal and the shoulder level wth the hand (I'lg 1). 

There are two groups of cases 

1) Early trapezio-metacarpal arthritis— Very often s 5 mptoms first anse dunng manna; 
work Radiographic changes m the joint may include a) Narrowing of joint space 

reduction of 1 0 to 1 5 millimetres is common, 
but what IS the margin of error? Stereoscopic 
examination always shows that the joint 
space IS better outlined and much n ider than it 
appears m routine radiographs b) Subchondral 
condensation of bone c) Lateral subluxation 
d) Osteophyte formation on the lateral borders 
of the metacarpal and trapezium Though 
this is given as an early sign bj' man\' w nters, 
we have not been able to find it nith an\ 
certaint 5 ’’ in earl}'’ cases e) Deformation of 
the medial and distal angle of the trapezium 
This IS common and consists of an alteration 
in the distal curve of the trapezium beginning 
near the junction of the inner third and the 
outer two-thirds, prolongation of the dis|i! 
and medial angle into the space betwo , 
the proximal extremities of the first t\^ ' 
metacarpals, and earl}' osteophyte forniatio 
in the same region (Figs 7 and 8) e tliinl 
that the medial part of the articular surface 
IS the starting point of the arthritic proce ' 
and that this corresponds to the area where pressure transmitted through the adducted 
thumb IS most frequently and powerfully felt 

2) Gross trapezio-metacarpal arthritis— The diagnosis can be made clinicall} and the 
radiographs show clear details of the lesion (Fig 9) In an extreme case dislocation can 
so marked that the bass of the metacarpal is opposite the trapezio-scaphoid joint Thi' 
the type v'lth maximum subluxation, la foime sublitxante maxima (Fig 10) The joint ^pac^ 

IS not x'lsible, but screening during movement shows that it is partly preserved In all 
the greatest deformity and largest osteophytes are at the distal and medial angle o 
trapezium This is a point of first importance 

Treatment — At the least suspicion of trouble the patient should wear an apparatus to 
the trapezio-metacarpal joint at rest in abduction (Fig 11) ^Ve demonstrated a 
appliance made of a x'ery light plastic material (Paladon) at the International 
Conference held at Aix-les-Bams m J une 1948 



Fig 11 

A suitable appliance 
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EXCISION OF THE TRAPEZIUM FOR OSTEOARTHRITIS OF THE 
TRAPEZIO- METACARPAL JOINT 


H \Kvrv Gi K\’is, ] bNjiMW.J \\ i n s, Enoj and ’ 

Obteoarthnttb o{ the trapc^io-niclac.npal joint mat Ik monaitiaihu and prob.ibK ib 
often traumatic m ongm lablc 1 is an analvsis of fifteen patients with d.s.dnhtt stierc 
enough to justify operation Ihe senes is small because tlic condition is not \er\ common 
ft vs found m later life and mainly in women The right side is more often affected than 
ihe left but both joints are sometimes nnohed The figure for bilateral cases rather under- 
estimates the frequency, a few other patients had sligiit semiptoms on the opposite skU not 
severe enough to require operation Although 
there was a historv of injury in onh a 
third of the patients, tJiere inae ha\c been 
unremembered injuries in others, and it is 
probable that injury is one of the mam factors 
m causation More than half of the patients 
ivere under the age of si\t\ and therefore 
required painless use of the thumbs for actnc 
work 

With regard to treatment, palhatnc 
measures cannot restore the articular surfaces, 
while arthrodesis of the joint is not easj’, 
requires prolonged after-treatment and limits 
movement of the thumb Removal of the 
trapezium is a simple form of arthroplasty and 
the results of this operation wall be discussed 
Clinical features — All the patients complained 

pain about the base of the thumb, 

-Specially on movement There w^as usually some obvious swelling and in four cases a 
diagnosis of ganglion had been made Movement of the joint caused pain and crepitus 
could often be felt 

Radiographic appearances — Loss of joint space w'as associated wnth one or more of the 
folloiving changes simple osteophjde formation (Fig 1), radial subluvation of the metacarpal 
bone (Fig 2) , or small ossicles about the joint (Fig 3) 
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TECHNIQUE OF OPERATION 

With a tourniquet applied, an incision is made parallel to extensor brevis polhcis m the 
distal part of the anatomical snuff box The joint between the trapezium and first metacarpal 
is easily identified and opened wudely, it may be found distended with fluid Damage to 
the last part of the radial artery where it crosses the trapezium on its way to the deep palmar 
arch must be avoided The ligaments are dissected off the bone in a proximal direction till 
the articulation with the scaphoid is reached A raspatory is then inserted into this joint to 
retract and protect the artery while the articulations with the trapezoid and second metacarpal 
^nes are defined In working round the palmar surface and dissecting off the transi^erse 
' ^tpal ligament it is important to keep dose to the bone, or the tendon of flexor carpi radialis 
may be damaged in its groove m the trapezium With careful dissection, using a small 
bJaded knife the tendon should not be seen dunng the operation Even when all the 
attachments of the bone have apparently been separated, it may be disinclined to 

* -Paper read the Annual Meeting oj ihe Biittsh Orthopaedic Associahon, 1948 
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come out The temptation to lever the bone out forcibty must be resisted lest some fragments 
be left behind Examination of the trapezium after removal shows loss of the articular 
cartilage with ebumation of the bone , m some cases the articular surface is grooi cd from 
long-standing subluxation 

Post-operative treatment — A firm pressure bandage is applied before remoial of tin 
tourniquet, but care is taken to avoid restnction of movements of the thumb Actao 
moi ements are started at once Because of pain, mam'^ of these patients ha\ e long a\ oidcd 
moiement of the first carpo-metacarpal joint and supervision is necessar} to see tliat fli4 
thumb is mo\ ed through a full range 3 



Fig 1 Fig 2 Fig 3 

Characteristic radiographic appearances of osteoarthritis of the trapezio-metacarpal 
Loss of joint space is associated with osteophjde formation (Fig 1), subluxation (Fig 2) 
or formation of discrete ossicles (Fig 3) 


RESULTS 

There are two patients m the senes in whom the results are infenor and both dio^ 
general arthntic changes The first is the only patient who is not glad to have ha ^ 
operation She was aged seventy-one jmars and had generalised osteoarthntic 
especiallj of the knees, to some extent of the hands, and slightly m the 
trapezio-metacarpal joint The left trapezium was excised a 3^ear ago on accoun 
considerable pain on that side Now there is full and painless movement of the first 
bone and in this respect function is greatty improved But the arthntic changes m t 
hai^e increased inth wasting of the mtnnsic muscles, so that the function of the an 

whole has detenorated nnrthnfis " 

The second patient v as aged fift3^-four 3'ears and had pam from severe os e 
both trapezio-metacarpal joints mth marked subluxation There were mild art n ic 
in the vTists and fingers, more of the rheumatoid type Both nght and le 
removed and, though movements of the first metacarpal bones are now r 
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thcu irt slight efluMons into tlic wiist joints .uul the jiationt conipl.iins tli.il tlic tlininbs an 

still weak , 

Iheiesultsin tlie iLinaining cases lia\ebecn iiiiiformlv good 1 wo jialidits udc npinitd 

upon carh in 1044 One was a scanistitss aged f()it\-si\ jcais, with incic.ising jiain in tin 
right thumb and diflicultN in her work o\ci a period of four ^caIs Slie ntiinicd to full work 
after three weeks and the joint remains free from pain Radiographs show a fragment of 
bone that has formed a small trapc/'ium, but this docs not seem to impaii tlu fimrtion of tlu 
arthroplast\ The other patient was aged flft^-cIght ^elrs, tlu left thumb wms .iffteted and 
the radiographs showed small discrete ossicles 
(i\ig b She has written to sa\ that some time 


of the 


elapsed before she iccoecicd elhcient use 
thumb which is now quite satisfactor\ 

The ne\t patient, seen m 104"), was a farm 
worker aged fort\ -eight \cars, who had suffered 
for some \ ears from pain m his right thumb w Inch 
he dated from an injury He resumed farm work 
two months after operation, but returned in 1047 
complaining of the left thumb, which showed se\ere 
osteoarthritis The trape7iuni on this side was 
remo\ed, he has been doing full farm work e\ei 
since and is free from pain Tigurc 4 shows the 
condition of the nght thumb four \cars after 
operation Another patient seen m 104) was a 
W'oman aged fiftj'-three } ears with bilateral changes 
Both trapezia w'ere excised She is verj satisfied, 
but states that there is some weakness in the thumbs 
for such a movement as turning a tap 
-'The next patient w-as seen m 104G, a man 
' "iplaining of pain and diminished movement of 
his nght thumb At that time he was a night 
watchman, but now does full w'ork in the kitchen 
of a restaurant Another patient operated upon in 
that 5 ear w as a cowman aged fortj'-nine years w'ho 
W'as unable to work because of severe pain m his 
nght thumb (Fig 2) One month after operation 
he w'as milking tw'ent}' cow's a day 

In more recent cases the results have continued to be satisfactorj' though older patients 
tend to be slow in gaining full recoverj 



Fig 4 

The nght wrist of a man aged fortj -eight 
\ears taken four jears after operation 
The left trapezium was subsequenth 
remo) cd and he has returned to full 
farm w ork 


SUMMARY 


1 The technique of excision of the trapezium for osteoarthritis of the trapezio-metacarpal 
joint is described 

2 The results of eighteen operations in fifteen patients are analysed 

3 The operation is of value particularly when the arthntis is monarticular Results have 
been less satisfactory when the affection of the joint is part of a generalised arthntis 
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ARTHRODESIS OF THE TRAPEZIO -METACARPAL JOINT 

FOR OSTEOARTHRITIS 


G M Muller, London, England 
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From the Orthopaedic Unit St Peter’s Hospital Chertsev 

Painful osteoarthritis of the trapezio-metacarpal joint maj^ result from occupatioi'l 
involving repetitive use of the thumb Mild symptoms are common in middle-aged i\omep 
but advanced changes may be found m factory workers and particular!}^ in those doi/?^ 
heavy sewmg such as upholstery or mattress-making In severe cases the thumb is held 
adducted and is used ivith caution, grasping, pinchmg and wringing movements arc 
uncomfortable, and the lifting of heavy objects requiring a wide grip causes much pain 
Exammation show's some swelling and local tenderness from sjmo\nal and capsular 
thickening Abduction and extension movements are limited and opposition is earned out 

with difficulty Thus for a pincer gnp 
the pulp of the thumb is apphed to the 
distal joint of the index, whereas normally 
both tips meet to form an “ 0 ” in a 
position of great strength of the thumb 
In addition to sclerosis of the subchondral 
bone and osteophytic lipping, radiographs 
often show a small detached osteoph 5 d:e 
on the lateral aspect of the joint at the 
site of maximum tenderness 

Arthrodesis of the joint and excision 
of the trapezium (Gervis 1948) are two 
methods of dealing with the more severe 
cases A sound arthrodesis retains the 
stabilit}' and pow'er of the thumb, and the 
continuity of the line of bones from the 
radius through the scaphoid and trapezium 
to the first metacarpal being intact, the 
system is not deprived of one of its units of 
leverage A case of ‘‘ failed arthrodesis ” 
can be treated by a second graft if 
symptoms contmue, whereas grafting after 
” failed excision ” of the trapezium must 
be difficult One disadvantage is some 
difficulty in obtaining sound fusion because 
the subchondral bone of the trapezium is 




Fig 1 

To illustrate the technique 
of arthrodesis of the 
trapezio metacarpal joint 


Fig 

To show sound arthfo^' 
with a bone graft 
the ihum (Ca«i. / 


sclerotic and there is little enough of the bone left after complete excision ° ^ ® 
surface Post-operative fixation must therefore be efficient and a b 

disadvantage is the need for a separate incision over the tibia or ilium to o 
graft of good quality There is no doubt that a graft is essential for the reason 

excision of the jomt gives rise to fibrous ankylosis asG 

Technique of arthrodesis — The bones are exposed from the lateral su cu^a ^ 

and the insertion of extensor ossis metacarpi polhcis is elevated A narrow 
first metacarpal and trapezium, in this w'ay the alignment of 

subsequently The accessible capsule, the sjmovial membrane of t e ra j 

mnE and join! 
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joint, -ind then the joint surfaces arc cNcistd, particular attention is jiaid to the iiudial jiart 
of the saddle-shaped surface of the trapezium which is difiicnlt of acci'ss 1 lie hoin s ha\ inp 
been fitted together acenrateh , the graft is skidded into the slot .ind tightU nniiacti d (1 ig I ) 
Soma of f/it gxi/f— In one ease the oblong of nictatarjial shaft r.iised fioni tlu slot was nsid 
as a sliding graft but the qualitr of the bone was jidor J dual grafts Mere used in four easi s, 
one bilateral ease ojierated njioii bt a colleague for the second side ended w itli a jiseiidartlirosis 
The last three cases lia\e had iliac grafts including some cortical bone cut willi a fiiigei dnsd 
n one piece from the ciest few cancelious cinjis ha\c su]i]ilcmciiled tlu mam graft I he 

i later osteoblastic actnitr and elasticity of iliac bone make it siiiieiior to tibi.il bone for 
IS purpose 

d//ti -crtic— The thumb and wnst are fixed m a scaphoid fjpe of jilaster with the tbiiinb m 
mid-opposition, and the limb is elevated for a few da^s \ftcr two or three weeks a well-filtmg 
:ast is applied o\er stockinette and immobilisation is continued for a total of at least four 
months Wlien iliac bone is used e\cn longer ma\ be required desjnte the radiographic 
appearances In two recent cases the plaster was removed after four niontlis, when there 
was no tenderness localh or pain on springing the bones and wlicn tiie radiograjdis seemed 
satisfactort , but wnthin a week pain and tenderness recurred and fixation had to be resumed 



Fig 3 

ease 4 To shoA\ the range of opposition after operations resulting in fibrous anK\ losis of 
the left trapezio metacarpal joint and sound fusion of the riglit joint 


Results Eight operations have been earned out on seven patients Six joints fused sountll}' 
and gat e excellent and painless function One patient remains untraced In one bilateral 
case for which tibial grafts were used, the nght side gave a sound arthrodesis but the left 
side, operated on twm j^ears later, ended with fibrous ankylosis (Fig 3) At review' four years 
after the second operation this patient said there was no difference m function between the 
two SI es, she was W'orking again as a draper’s assistant, gripping heavy rolls of cloth 
betw een each thumb and forefinger with no loss of pow er 

" \ 

CASE REPORTS 

^ ^ filtl-eght lears housekeeper— Pam and siielling in rmht thumb for fire 

after fou:«7;:srS:d Plaster removed 


\0L 31 B, NO 4 N0\ EMBER 1949 


542 


G JI MULLER 


Case 2 R S aged th]rt^-t^^o ^ears, tank mechanic — BIom on base of left thumb thai. 
previous!} Radiographs show ed unusual prominence of the base of the first metacarpal and i di toru ' 
trapezium with osteoarthritis in the carpo-metacarpal joint Arthrodesis with tibial graft VuciKt !«!> 
Plaster remo\ ed after fir e months good function regained w ithin a fortnight 

Case 3 Airs H S aged fifty-eight a ears factory worker — Pain in the joint since clnngiiu, otu tip- 
of work for another both ti-pes miolnng repetitive thumb movements Arthrodesis with line unit 
June 1948 (Fig 2) Plaster removed after five months early return of full function isow able tn tone 
the basal crease of the little finger wath the tip of the thumb free from pain and ven pleased with tli 
result 

Case 4 Airs E AI aged fif t} -three } ears draper s assistant— Long-standing pain in both thiinJ 
worse on the right side Right side grafted in October 1943 wath tibial bone Plaster for fi\e inoiiA 
and sound arthrodesis Left side operated on in Januarj’^ 1945 again with a tibial graft Pseudarthro i 
occurred on this side AATien seen m June 1948, the patient was pleased with both results and theri wi- 
no difference in function or mov'ement She w as able to oppose each thumb to the proximal plnhnv o 
the little finger (Fig 3) 

Case 5 Airs B L aged forti-two rears uphoFterer — Severe sj mptoms in left thumb for two \nr 
Arthrodesis vvith iliac graft in Ala) 1948 Plaster for five months full painless movement soon 'Utc: 
Able to oppose tip of thumb to basal crease of little finger 

Case 6 Airs A C aged fiftv -one pears housewife — ^Arthrodesis with a tibial graft m December 1^14 
Patient cannot be traced 

Case 7 Airs P C aged fifty-sev^en jears housewife — Symptoms in left thumb for two \nr 
Arthrodesis in Julv 1947 with iliac bone One year later painless and excellent function 

Comment — Apart from the relief of pain given by the fusion the most striking feature of 
these cases is the earlj return of function after removal of the plaster cast Arthrotle'i'’ of 
the trapezio-metacarpal joint scarcely affects the range of movement of the thumb, probabh 
because of the compensator}'- mcrease in the range of the trapezio-carpal joints 

I am indebted to Air B H Bums for permission to report five cases and for his stimulating interest ^ 
Air A'- H Elhs for a further case and to Afr R T AATiitley of the Institute of Orthopaedics for the prin^- 
of the radiographs ^ 


Gervis AV H (1948) 
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A CONGENITAL ABNORMALITY OF THE TRAPEZIUM 
AND FIRST METACARPAL BONE 


\ F RusinouTH, L(>m>on, Lnc.i \M) 

horn the Jn^htutc of Oithnfwdic^ JtovnI Xnlininil 0)llinj>i>riltc //oi/.i/fi/ 

Congenital abnoimahties of tbe trape/ium arc uncommon In tins patient the tr.i])( /mm 
and the base of the first metacarpal ncrc affected on both sides , . , , 

Case lustory-Mrs L E , aged sixta-five. attended f<ir i painful exostosis of tlu foo , bu 
I NNas noticed that both hands ncrc abnormal She stated that the base of each thumb had 
yeen deformed since childhood there \\as no histors of in]iir\ and no le eian 
hlstor^ The condition caused little inconvenience, though she had nolited that tin langc 
of moiement was less than normal and had diminished with adeaiicing \ears le w.is 
able to carr\ out her household duties without pain 



Fig 1 


The dorsal aspect of the patients hands Note tlie promimneo of 
the base of each first metacarpal 

'Exannnalion — On each side there was marked prominence of the base of the first metacarpal 
(Fig 1) There was no wasting of the thenar muscles and no local tenderness The range 
of movement at the carpo-metacarpal joint was limited, particularly abduction and 
extension Opposition, however, was almost normal The metacarpo-phalangeal joint was 
unusually mobile Apart from hallux valgus, no other abnormalit}'^ was discm ered 

The radiographs showed that the abnormality was almost symmetrical, and consisted 
of enlargement of the base of the metacarpal and gross alteration in shape of the trapezium, 
which was longer than normal and presented an acute angle on the radial aspect (Figs 2, 3) 
Each trapezio-metacarpal joint was deformed There was a separate ossicle m each hand, 
ori the nght at the outer angle of the trapezium forming part of the joint surface, and on the 
on the palmar surface, seen more clearly in the lateral radiograph in the position of the 
tuberosity The trapezio-metacarpal joints were obviously arthritic with narrowed joint 
spaces, but w'ere also distorted as if they had migrated proximally 

Review of the literature— Pfitzner (1895) produced a plan of the hand showing the 
numerous cartilaginous centres which could occur m the embryo and which might persist as 
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Fig 2 


Antero-postenor and lateral radiographs of the right hand 



Fig 3 

Antero-postenor and lateral views of the left hand 


separate bones in the adult In relation to the trapezium there are four centres lo ^ 
On the dorsal aspect there are the epitrapezinm next the scaphoid, the parcilrape^'^^ ^ 
the outer angle , and the secondary trapezium at the distal angle between the ^ 
second metacarpals On the palmar surface the pi aetrapeziinn is at the dista en^^^^ ^ 
tuberosity Pfitzner doubted for a time whether the secondary , 

exist Dyaght (1907) in a monograph on accessory bones stated that he 
praetrapezium m a pair of hands and that the epitrapezium had been repo ^ 

He had not seen a paratrapezium but had found a secondar}' trapezium as^ 
bone once He had seen the secondar 3 trapezium simulated a fe" 
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with deformity of the first mctacaipAl and 
flattening of the tiape7io-inctacar]ial joint, 
but he coiisideied these cases pathological 
and did not repioducc the radiographs 

In a critical rc\ic\v of Pfit?ner’s plan 
Grunibach ascribed most of these 

accessor\ bones to injury, with the possible 
exception of the epitrapeziuni Kohler (1028) 
alid Bogart (1932) had seen no accessory 
trtipezium elements Brailsford m 10.10 
showed radiographs of a foundry worker 
similar to those of the present patient In a 
pnvate communication (1040) he stressed his 
conception of the etiology as that of repeated 
injury with resulting osteoarthntis 

Gruber (1875) found a patient with a 
praetrapezium m each hand Cuyer (1887) 
desenbed an ossicle in the position of the 
paratrapezium articulating wnth the first 
metacarpal (Fig 5) He did not note anj' 
alteration in the metacarpal but his drawing 
suggests that the joint surface w'as longer than 
normal Heimerzheim (1925) mentions a case 
similar to Cuyer’s In a study of inhented 
brachvdact 3 'ly in a New Zealand family, Nissen (1933) found ten adults and 
one child with accessor}^ carpal bones wdiich included a praetrapezium m tw'O 
instances 

Osteoarthritis of the trapezio-metacarpal joint with loose bodj^ formation is well 
'*~^ognised (Gervis 1948) This condition, however, gives nse to pain and disabilitj' 
whereas accessory bones seldom cause symptoms Bennett’s fracture-dislocation of the 
thumb may lead to secondary osteoarthntis, but the historj' is usually clear Fusion of 
the trapezium ivith other carpal bones is very unusual The only cases desenbed are of 
fusion of the trapezium and scaphoid (Turner 1883 and Gougerot 1905) 

Discussion — ^No doubt some of the previous ivnters w'ould have asenbed the changes m 
this case to injury The deformity, however, was noticed at an earl}'’ age, and as it is bilateral 
and nearly symmetneal, must be regarded as congenital 
I According to Pfitzner's plan, the trapezium at one stage may consist of a mam centre 
and four minor cartilaginous centres which may persist and alter the shape of the 

bone The secondary trapezium centre 
would enlarge the distal part of the 
bone between the first and second 
metacarpals and would tend to dis- 
place the trapezio-metacarpal joint 
surface proximally, while a persistent 
paratrapezium centre would enlarge 
the outer angle of the bone The 
shape of the trapezium m this patient 
could thus be produced It is 
significant that on the nght side 
there is a paratrapezium similar to 
those desenbed by Cuyer and by 
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The paratrapezium after Cuyer The drawing shows the 
distal aspect of the carpus T=trapezium O S=para- 
trapezmm, O C= unciform bone 



Fig 4 

A diagram of tlic ncccssorj centres of the 
trapezium from the dorsal aspect (1) the 
cpitrapezium (2) the paratrapezium, and (3) the 
secondan trapezium Tlic praetrapezium (4) is 
on the palmar aspect 
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Heimerzheim, and that on the left side the ossicle is in the position of a praetrapezium Tlie 
abnormaht}" of the metacarpal could iiell anse as a feature secondar} to the deformation of 
the trapezium in its cartilaginous state This explanation accords inth the re\ lew of tin 
literature 

SUMMARY 

A bilateral congenital abnormaht}’' of the trapezium and first metacarpal is descnbed 
The condition ma} be related to abnormal ossification of the trapezium in accordance \ntl 
Pfitzner’s plan It is quite distinct from osteoarthntis of the trapezio-metacarpal joints 

M) thanks are due to Mr A T Fnpp for permission to publish this case ancj to Mr R J Whitlci f! 
assistance with the illustrations 
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VARIATION IN EXTENSION OF THE METAGARPO-PIIALANGEAL 
AND INTERPIIALANGEAL JOINTS OF THE THUMB 

11 Hakkis .mcl 1 ]osi i‘it, Londov, Engiam) 

1 loiii the Gcilloii I ahoialoiv and the Oepatlinent of Inatonn, lhuiet<.itv Colle/’e 

Variation in the range of movement of different joints lias often been studied In spicial 
nstraments. so fitted to the limbs that thej^ give direct leadings Radiographic metliods 
p\e also been used but arc often unsuitable when there is mo\ eineiil in more Ih.in one plane 
lor a hinge joint, true lateral radiographs can be used to give the angle between the two 
lones, provided that a suitable long axis can be chosen for each bone 

The range of extension movement of the thumb joints in the two uithors of this 
:ontribution was found to be stnkinglj different (Figs 2 and ’1) and it was thought th.it a 
itudy of such vanations in a random saiiijile of the European iiojnilation might be of interest 
5 ome so-called '' double-jomted ” individuals can hviicrextciid the mctacarpo-iih.ilangeal 
oint of the thumb, and the incidence, \ariation and mcebamsm of such hyperextension were 
nvestigated Extension of the joints of the thumbs was also measured in a number of 
Indians and West Afneans in order to determine anj racial differences 


MATERIAL AND METHOD 

The students and staff of the Department of Anatomj were the mam sources of our 
European samples , 133 male and 100 female Europeans, 31 male Indians and 10 male Vest 
Afneans formed the several groups In each subject a lateral view' of the thumbs was taken 
with the metacarpo-phalangeal and mterphalangeal joints extended fullj The carpo- 
metacarpal joint w'as extended fully, with the thumb midway between abduction and 
adduction and the thumb-nail at right angles to the film 

, Standard longitudinal axes for the three bones had to be found on the radiographs In 
^•^4 lateral view^ of the thumb the postenor surfaces of the metacarpal and proximal phalanx 
T. bally present straight hues which can be used as axes (Fig 2) Sometimes the jiroximal 
phalanx does not show'^ a w'ell-defined straight line posteriorly, but m such cases a line may 
be draivn parallel to the greatest thickness of the cortical bone 

Ascir n = 41 5 ° 

AsGLr 6 = —10 O' 

Fig 1 

The method used for measuring the mterphalangeal and metacarpo-phalangeal angles 



The axis for the curved distal phalanx was more difficult to determine since the phalanx 
is always curved m a postenor direction However, there is nearly always a straight line of 
cortical bone about one millimetre wide on the postenor aspect, and a line drawm on the 
postenor surface of the phalanx paraUel to this was chosen as the axis It might be argued 
if curvature of the distal phalanx the greater should be the angle between 

' t ^ ^ phalanx It was found, however, that the curvature did not vary enough 

- 4, affect the results matenally 

d drawn, the angles between them were measured to the nearest half 

aegree AVhen the two axes were paraUel or m Ime, the angle of course was zero A positive 
angle represented the number of degrees of extension beyond this position, if the axes did 
reach this position, the angle was expressed as a negative figure (Fig 1) 
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TABLE I 

Angles a.t Interphalangeal and Metacarpo-phalangeal Thumb Joints 
Recorded bt Tuo Observers Measuring Each 4ngle Three Times 


Joint 

Subject 

j Observer I 

Observer 11 j 



1 a 

b 

c 

a 

b 

C 1 

1 

! 1 

36 

36 5 

36 5 

40 

38 

41 1 


6 

23 

23 

22 

22 

22 

21 5 

Right I -P 

7 

I 

0 

1 

2 

9 

2 i 


8 

29 

30 

27 

28 5 

30 

29 / 


9 

70 

71 5 

70 

68 5 

73 

7) ' 


1 

26 5 

24 5 

26 

26 

25 5 

25 

j 

6 

24 

23 5 

23 5 

24 

23 

23 

Right M -P 

7 

3 

4 

3 

2 

3 

3 

1 

8 

0 

1 

0 

0 

0 

5 

1 


; -8 

-8 

-8 1 

1 

-75 

-8 

-65 


1 

62 

61 5 

62 

61 

62 

625 


6 

10 

13 

14 

11 

10 

11 

Left I -P 

7 

7 

7 

75 

135 

10 

10 


8 

36 

36 

36 

34 

35 

35 


9 

46 

50 

47 

49 

50 5 

Bl 

‘ 1 
1 

1 

24 

24 5 

25 

26 

25 

nl 


6 

8 

8 

9 

8 

7 

8 

1 Left M -P 1 

7 

6 

8 

5 

8 

7 

6 

1 1 

8 

14 

14 

14 

14 5 

14 

14 

1 1 

9 

45 

46 

45 

1 

46 

46 

46 


TABLE II 

Angles at Interphalangeal and Metacarpo-phalangeal Thumb Joints 
OF Ten Subjects each Radiographed again after an Interval 


Subject 


Right I -P 



Right M -P 


Left I -P 


Left M -P 


TABLE III 

Mean and Standard Deviations of the Angles at the Interphalangeal 
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In view of the jiossibility of variation in the observers’ intcrjirctation and readings, two 
observers made three separate readings on radiographs of five subjects {a, b and c of J aide I) 
In order to determine the variation m radiographic tcclinique, ten sulijccts were radiograplied 
twace with an interval between each film I he results arc shown in iablcs I and II It was 
found that these possible errors were of the order of ±2 5° and quite small as compared 
with the differences m the angles found in various subjects 

Many of the subjects could produce further extension of tlic nietacarjio-jihalangcal 
louit when the carpo-metacarpal joint was flexed, in such cases a film was taken of the thumb 
In what will be referred to as the " second position ” (lugs 4-1) 



Fig 2 Tig 3 

To show the range of extension mo\cment of tlic thumb joints in tlic two authors 



Fig 4 Fig 5 

Figures 4 and 5 show the common finding, that no further extension of the mctacarpo-phalangeal 
jomt occurs when the carpo-metacarpal joint is flexed 



Fig 6 Fig 7 

Figures 6 and 7 show that in some subjects further extension of the metacarpo-phalangeal 
joint occurs when the carpo-metacarpal joint is flexed 


7 RESULTS 

^ shows histograms of the angles at maximum extension 
ot the interphalangeal joints of the nght and left thumbs in European males and females 
Certain conclusions can be drawn rciuaies 

smaUest%°^ individual vanation, the greatest angle observed was 67 5° and the 
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males, right 


Interphalangeal Jomts 


males, left 




o 3 10 15 20 >U> S5 -tfo 45 » 55 «0 65 


■Pin 


to 15 70 /C 50 35 4b 4$ $0 55 *5 70 75 

angle m degrees angle m degrees 

Fig 8 

Iistograms of angles of maximum extension at the interphalangeal joints 
of the nght and left thumbs in males and females 

MetacaipO'phalangeal Jomts 
males, right males, left 


rinm 

HI!! 

Mi 

Hill 

mil 


angle m degrees 


■B 

™ill 

IIHH % 

himi!!! 


angle m degrees 


■I 


9 1 

Histograms of angles of maximum extension at 
jomts (first position) of the right and left thumbs in 

the journae of boxe AM5 






\ \UmiON IN IMINSION Ol JOINTS ()1 1111 IIUIMIJ 


i) The distribution is fairly s\ mmctncal , the means and standard deviations of tlic .inglts 
for the right and left sides in both sexes are given in 1 able 111 

c) In the males the mean of the right is 3 01 ° greater than the mean of the left , this differenn 
IS bareh sigmiicant In the females the diffciejicc between the right and left is certainly not 

sigmhcant 

d) In both right and left thumbs the means m the males arc significantly greater th.in those 
m the females 

There is a high correlation between the right and left joints m both males and females 

t =0 66 111 the males and 0 81 m the females) 

Metacarpo-phalangeal joint — Figure 0 shows histograms of the angles of maximum 
extension at the metacarpo-phalangeal joints of the right and left thumbs in Lurojican 
males and females The following conclusions can be drawn 

a) There is considerable individual variation m maximum extension at tins joint, the 
greatest angle observed was 34° and the smallest —48° 

b) The distribution is fairly symmetrical , the means and standard dcxiations lor Inc rignt 
and left sides in both sexes are given m Table l^^ 

c) In the males the mean of the nght is 3 10° greater than the mean of the left, and in the 
females it is 5 60° greater, these small differences are statistical!} significant 

d) The mean of all the angles is small and the angle is often negatu c 

e) In both nght and left thumbs the mean for the females is significant!} greater than the 
mean for the males 

f) There \s a high correlation m both sexes between right and left thumbs (r=0 >0 m the 
males and 0 64 in the females) 

TABLE IV 

Means and Standard Deviations or the Angles at the 
Metacarpo phalangeal Joints or Tnr European Group 



3) The interphalangeal compared with the metacarpo-phalangeal joints — The 
maximum extension at the interphalangeal joint may be related to the maximum extension 
m the first position at the metacarpo-phalangeal joint The correlations between the twm 
joints in the nght and left thumbs of the males and females were calculated and it was found 
that a slight negative correlation existed m all four cases (Table V) This means that, if the 
maximum extension angle at the interphalangeal joint is high, the maximum extension 
angle at the metacaipo-phalangeal joint tends to be correspondmgly smaller 

TABLE V 

Correlations between Interphalangeal and IMetacarpo-phalangeal Joints 

OF THE Right ANTT T Vut 'TtiTTM'R*: /ntt 'rm? TTtttkxtntt. . -VT 


Side 


Males 

Females 


r 

j Obsen ations r 


Observations 

Right 

-0 19 

t33 -0 19 


100 

Left 

-0 20 

133 _0 10 


100 
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TABLE VI 

Number of Subjects showing an Angle of more than 40° \t the 
Metacarpo-phal\ngeal Joint in the " Second Position ’ 


Sex 

i 

Right 

^lale 

5 (3 73o/„) 

Female 

n (11%) 


Total 

examined 


Total 

examined 



Interphalangeal Joints with Sesamoid 
males females 




10 20 30 40 50 60 70 1( 

angle m degrees 

Without Sesamoid 

males 


lO 20 30 40 so 60 70 

angle m degrees 


females 




C lO 20 50 40 50 60 70 p 10 20 30 40 SO 60 70 

angle m degrees angle m degrees 

Fig 10 

Histograms of angles of maximum extension at the interphalangea 
joints of males and females xvith and ivithout sesamoid bone 

4) The ‘ ‘ second position ’ ’ — An examination of the films taken with the carpo 

joint in flexion showed that, although the angle at the interphalangeal jornt ® 

significant change from the “ first position,” there was sometimes a considera 

the angle at the metacarpo-phalangeal joint Some of these second positions cou 

as subluxations (Fig 7) An attempt was made to select these cases y mspe 

radiographs It was found, however, that no sharp distinction could e 

the appearances or from measurements of the metacarpo-phalangeal ang es, ^ 

extension of the jomt and subluxation Extreme extension, or g,\e^ 

often m women and more often in the left hand This is shoivn m Ta e , 

number of cases shovang an angle of more than 40° This particular ang 

such a high value was never obtamed in the " first position 

S') The relation between extension at the interphalangeal 1°^"^ ^gjes at i' 

a\Lmo.d bone-Egure ,0 g.ves the h.stogt.ms of the „.d 

interphalangeal jomts of the thumbs in males and females vath an 

and joi^r 
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T \BLL VII 

MeaVS and STANBAim DlVIATlONS OI ANCIIS at Till INTIKI’IIAI AM 1 A1 JOINTS 
^\ITn AND Without a Sinamoio Bom 


' 


\\ ith scsanioid 

1 


M’ltiumt sisTinoid 


Sex 

Mean 

StnniHrd 

Number of 

Mtin 

Standard 1 

Number of 


dc\ ntion 

obstn Ttions 

dcMation | 

obs( r\ ations 

Male 

31 80 

n 

187 

28 14 

1 

12 05 

79 

1 Female 

24 17 

n 34 

I6I 

21 on 

7 05 j 

39 


right 


left 


right 


left 



Fig 11 


Variations m the shape of the head of the first metacarpal bone 


-d .othout a 

trails cannot be regarded as significant ^ ^ similar and the difference between the 
oj Shape of the head of the metacaroal hn«r> tn n 

loint surfaces vanes considerably between " round " an^" St '' R ^ ^^t^carpo-phalangeal 
joints into four groups according to the shape of the met ^ ^ L 

“ flattish and “ flat ” (Fig 11) ^ ^ metacarpal heads round,” ” roundish," 
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Fig 12 Fig 13 


To show the difference in range of flexion at the 
metacarpo-phalangeal joint when the articular 
surfaces are round or flat in type 


Certain conclusions can be drawn about 
the association betw^een the shape of this joint 
and its movements 

a) The nght and left thumbs usually lia\e 
the same type of joint 

b) In Sat joints, increased evtension in tli 
“ second position ” is not found 

c) A preliminary survey of flexion at th 
metacarpo-phalangeal joints suggests that i 
“flat” and "flattish” joints flexion is considc; 
ably limited (Figs 12 and 13) 

d) The combined incidence of “ flat ” ant 
“ flattish ” joints is about 10 per cent 

7) Group of 31 male Indians compared 
with 133 male Europeans — Figure 14 
shows histograms of the angles of maximum 
extension at the mterphalangeal and 
metacarpo-phalangeal joints in the “first 
position” of the nght and left thumbs, and 
Table VIII shows the means and standard 


deviations for these joints m the Indians The following conclusions can be drawn 
a) As m Europeans, both jomts show a considerable vanation between individuals in 


maximum extension in the “ first position,” and the distnbution is fairly sjunmetncai 
b) The means of the nght and left mterphalangeal jomts are greater by 7 54° and 7 56’ 
respectively m Indians than in Europeans, these differences are statistically significant 


O 



TABLE VIII 

Mean and Standard Deviations of the Angles at the Interphalangeal 
AND Metacarpo-phalangeal Joints in the Indian Group 


Side 

Mean 

Standard 

deviation 

Number of 
observations 

Right 

36 69 

15 51 

31 

Left 

39 76 

11 45 

31 

Right 

2 20 

11 98 

31 

Left 

10 08 

13 68 

31 


Interphalangeal Joints 

nght left 




Metacarpo-phalangeal Joints 


® jo -Jo JO 30 JO -10 ° 

angle ui degrees Fig 14 angle in degre 

HistO'U-ams of angles of maximum extension at the mterphalangeal and metacarpo p 
joints of the nght and left thumbs in 31 male Indians 
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c) The mean of the right mctacarpo-plialangcal joint in Indians is 0 12’ less, and tlie 
mean of the left metacarpo-phalangc.il joint is 4‘1()° greater, than the means of tin 
corresponding joints m Europeans, neither of these differences is significant 

d) The Indians show a significant increase m the number who liavc a hypere\tended 
“ second position,” that is, over 40° 10 out of 02 Indian thumbs show’ tins as compared 
with 1) out of 200 European thumbs 

8) Group of 30 male Africans compared with 133 male Europeans— Tigurc ll sliows 
histograms of the angles of nia\inium extension at tlie mtcrplialangeal and mctacarjio- 
jiialangeal joints mthe " first position ” of the right and left thumbs, and T able 1\ tlie means 
and standard de^ lations for these joints m Africans 1 he following eonchisions can be drawn 

a) As in Europeans, both joints show’ considerable variation betw ecn individuals in maximum 
extension m the “ first position," and the distribution is fairl}^ symmetrical 

b) The means of the right and left mterphalaiigcal joints arc grcatei bj’ 7 37° and 10 13° 
respectnely than the corresponding means in Europeans, these differences arc statistically 
significant In this respect the Indians resemble the Africans 

c) The means of the angles at the nght and left metacarpo-phalangcal joints m Africans 
are 0 15° and 0 12° respectively less than the corresponding means in Europeans, neither of 
these differences is significant 

d) Out of a total of 60 metacarpo-phalangeal joints there arc 4 w'hicli can be grouped as 
hyperextensors, that is, measuring over 40° in the " second position " This proportion is 
much less than m Indians but similar to that found m Europeans 


TABLE I\ 

Mews and Standard Deviations or the Angles at the Inti RniALANcrAL 
iND Metacarpo-phalangeal Joints in the Vtrican Group 


Side 

Mean 

' Standard 
dcMation 

Number of 
obser\ ations 

Right 

36 50 

13 15 

30 

Left 

42 33 

n 45 

30 

Right 

2 17 

10 57 

30 

Left 

5 50 

9 85 

1 

30 


nght 



Interphalangeal Joints 


'0 »> 55 40 so to *10 

angle in deeprees 



O 10 20 30 40 ^ cb ')b 

angle m degrees 


I 


n 5 


nght 


Metacarpo-phalangeal Joints 


H-l-lil-iJ U I 

-so -20 lO 6 10 20 so 

angle in degrees 


10 


left 


Fig 15 


•30 -20 O iO iO 30 

angle in degrees 
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DISCUSSION 


Interphalangeal joint of the thumb — There is very wde vanation in the range of extension 
movement m this ]omt In a normal joint the range of movement is determined bj the sha[\ 
of the articular surfaces, by the capsule and ligaments, by the associated muscles and tendon 
and by the fascia and skin related to the jomt There is little vanation in the shape of th 
articulating surfaces in different subjects, and it is probable that the obsened lanatio- 
IS related to the capsule, to the muscles and tendons that produce the movements, or to both 
If the antenor capsule is lax, more extension may occur, and clinical examination gn es th 
impression that this is the main factor Voluntary extension, however, maj^ be infiiiencii 
also b}^ the ability of the flexor pollicis longus to lengthen and of the extensor polhcis long) 
to shorten If this were an important factor one might have expected a change in the rai/,t 
of extension of the mterphalangeal joint when the thumb was held in the “ second position 
wnth the carpo-metacarpal joint flexed In most subjects, however, no such change 
observed In a few, where in the “ second position ” there was a verj’’ pronounced degree of 
extension of the metacarpo-phalangeal joint, the flexor poUicis longus was so lengtliencd 
round the front of the metacarpo-phalangeal joint that extension at the mterphalangeal 
joint was reduced (Figs 16 and 17) In many subjects with a large angle of extension at 
the interphalangeal joint of the thumb, there is evidence that the joints of the other (licit' 
can be hj^perextended 

There haxm been man}' investigations and many differences of opinion on the functions of 
the sesamoid bones of the hand (GiUette 1872, Pfitzner 1891-92, Retterer 1918) It has been 
shovm in this study that whatever function they may have, the presence of sc'amoid 
bones at the interphalangeal joint of the thumb is not related to the range of extension of 
that joint 


Metacarpo-phalangeal joint of the thumb — Maximum extension here presents mon 
problems The shape of the joint surfaces is probably important in determining the ran”'' 
of movement at the metacarpo-phalangeal joints because on no occasion was there an incre|'' 
m extension in the “ second position ” in a joint classified as “ flat ” or " flattish ’ On - 
other hand, when the metacarpal head was “ round ” or “ roundish,” increase in extensj 
m the ” second position ” was often found The term " hinge joint ” in arthrology is someiib 
misleadmg At most joints where hmge movements take place, glichng movements also occu- 
If the surfaces between the bone ends are reciprocally curved, the range of moi ement i 
increased considerabl} If the joint surfaces are flat, one bone is incapable of gliding roua^ 
the other, it simpl} tilts at the front or back edges of the joint, and increased flexion 
extension demands xwde separation of the joint surfaces and considerable stretcliiHa 
the capsule Joints vuth flat surfaces are therefore associated mth a limited ran^e 
mox'ement I 

The large number of muscles attached to the region of the metacarpo-phalangca ^ 
makes it chfficult to examme their role m determining the range of extension Only 
IS attached near the back of the joint, namely extensor poUicis brevis It produces 
but it IS aided at full extension of the interphalangeal joint by the extensor po 
On the flexor aspect of the jomt are abductor poUicis brevis, flexor pollicis 
pahnar mterosseous, the first dorsal interosseous, and the adductor pollicis i 

obliquus In full extension all these muscles are stretched and, if they were s o 
extension might be expected A short flexor poUicis longus would also prex en u | 

at this joint if the mterphalangeal jomt were fully extended extensi^ 

The capsule may be important because a tight antenor capsu e cou , , 

Another factor is the web between the thumb and mdex finger e iiaPno 

extended fuUy the web is usually taut and could Imut extension of e me 


jomt 
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lie. 18 

h\pcrc\tcnsil)lc tluiinh m t 
child of one of the subjects 




It the carpo-metacarpal joint is flexed, further extension at the inctacarjio-jilialangcal 
joint does not usually take place This failure to extend further must be due cither to the 
shape of the joint surfaces or to the tightness of tlie anterior capsule, because the muscles 
in front of the joint and the web arc relaxed In a proportion of subjects with curved joint 
surfaces further extension does take place, and wc suggest that laxity of tlic capsule is the 
reason The degree of further extension is variable but it can amount almost to subluxation 
of the joint 

The word “ double-jomted ” is frequently used by laymen to describe individuals 
who can extend one or more joints excessively No dictionary or standard text-book of 
anatomy , however, contains the word It is clear that this ability to hyperextend is one 
of the phenomena referred to when the word ” double-jomted ” is used, but it is difficult 
*to see \shat " double ” signifies in this context Many of the subjects were well aware of 
their ability to hj'perextend the metacarpo-phalangeal joint of the thumb It can be present 
from a i ery early age (Fig 18) Most subjects said that practice had not increased the amount 
of extension, one said that, havmg recognised the tnck in one hand, she had learned bj' 
practice to do it mth the other One or two remarked that the range of extension movement 



^ Fig 23 

To sho. the sequence of movements m one subject with hyperextensible thumbs 
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Usually the movement was under complete voluntary control but occasional!} attenijn 
to extend the thumb fully were accompanied b}’’ sudden uii'^oluntary mm ement into t’ 
hyperextended position, and one subject said this tendency to subluxate occurred wli 
spanning an octave on the piano 

The sequence of movements is mitiated by flexion of the carpo-metacarpal joint b\ t 
flexor pollicis bre^^s, uhich may be accompanied by slight abduction of the metacarpal bor 
The extensor pollicis longus and extensor pollicis brevis are then contracted, thus jiulln 
the proximal phalanx into further extension Beyond a certain point, it is the action of the 
muscles that produces full extension at the metacarpo-phalangeal joint (Figs 19-24) ^ 

In a genetical and linkage study of acholunc jaundice in twenty-six families. Race (104 
noted the occurrence of hyperextensibihty of the metacarpo-phalangeal joint This he dcfinii 



Fig 25 Fig 26 

A subject with marked limitation of extension at the metacarpo-phalangeal joint of each thiinih 

N’ote the peculiar shape of the metacarpal heads 



Fig 27 Fig 28 

A subject wth an unusual range of extension at the interphalangeal joint of each thumb 


as “ ability to extend this joint, undoubtedly beyond 180°,” but his observations were c 
and not radiological He found that about 15 per cent of the individuals he studie cou ^ 
do this m one or other hand, though more often in the left than in the nght From in 
it seems probable that the condition has a familial concentration, and a genetical ac or^^ 
be involved It is clear from our own studies, however, that this is not an a 
charactenstic i 

Two subjects with unusual thumb movement — Two European 
unusual features In one there was marked limitation of extension of t ^ / 

phalangeal joints \vith increased extension at the mterphalangeal joints ( ,,, ' 
It was found that extension at the metacarpo-phalangeal joint was not ,il 

the mterphalangeal jomt was fuUy flexed The shape of the metacarpa 
It was uneven and suggested that the articular surface did not extend in a a 
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more than ha!f-ua\ tlui^; pi eventing (nil exlcnsum U n.is aKo pos<;iblc that tlie front ]iart 
of the capsule nas ncu tight In the second snlijcct (higs 27 and 2S) there Nsas an unusually 
marked de^rei of cvtcnsion at the intcriihalangc il joint, and considti.diU extension at the 
metacarpo-phalangeil joint, but no incicasc in this extension in tlie " second jiosilion nlieii 
the carpo-nietatarpal joint was flexed Fuitlierinoic, he showed marked hyiicn xteiisioii of 
the joints of the rest of the digits The range of extension of the joints in this Furopt.in 
subject w'as comparable only to that found in three Indians 

Extension of the interphalangeal joint in Indians and Africans 1 he significant 
(lifference ui extension at the iiitcrphalaiigcal joints between the luiiojieans on the one Iiand 
'ahd the Indians and Africans on the other has already been commented on It is jiresvimcd 
that this IS due to increased laxity of the cajisnlc Compared witli \fnc.ins a relatneU large 


number of Indians can hyperextend their metacarpo-phalangcal joints, and in tins resjiect 
the African group resembles closely the European group 1 lie increased extension in both 
jomts of the thumbs in Indians is xcry striking, and is in coiiformitx with the general 
impression that Indians, who make such use of joint mo\cment in their national dancing, 
have indeed more mobile hands than Europeans 


SUMMARY 

1 The range of r anation in full extension at the mtcrphalangcal and metacarpo-phalangcal 
joints of the thumbs of 133 male and 100 female Europeans, and of II male Indians and 30 
male Africans, has been investigated 

2 There is considerable vanation between individuals in the maximum extension of both 
jomts of the nght and left tliumbs in all groups studied 

3 The distnbution for each joint m both thumbs m all groups is fairh symmetrical 

4r There is a high correlation between the nght and left thumbs for both joints in all groups 
5 The mean angle of extension at the nght and left metacarpo-phalangcal joints in all 
groups IS similar Female Europeans, how-ever, show a significantly greater mean angle than 
mMe Europeans 

^6 7 The mean mterphalangeal angle of extension m male Europeans is significant!}' greater 
tri^n that m female Europeans and the mean in the Indian and Mrican groups is significant!} 
greater than m the male European group 

7 There is slight negative correlation betw'een the metacarpo-phalangeal angle and inter- 
phalangeal angle m each thumb in the European groups 

8 Many subjects in all groups can increase extension at the metacarpo-phalangeal joint 
after flexmg the carpo-metacarpal joint Marked h}'perextension (ox'er 40°) is more frequent 
m the left than m the nght thumb, in females than m males, and m male Indians than m 
male Europeans and Africans 

9 Maximum extension at the mterphalangeal joints is not related to the presence of a 
sesamoid bone m the anterior part of the capsule of the joint 

10 The surfaces of the metacarpo-phalangeal joints vary considerably m shape Those 
which are flat form about 10 per cent of the sample and do not show' hyperextension 

11 The factors influencing the amount of extension at the mterphalangeal joint is the degree 
of laxity of the anterior capsule The problem at the metacarpo-phalangeal joint is more 
complex, both the capsule and the shape of the joint surfaces play important roles 


We ^Msh to thank Mr P Venning for assistance in radiographj and Mr F J Pittock for the photographs 
1^’ 
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LERI’S PLEONOSTEOSIS, CARPAL TUNNEL COMPRESSION 
OF THE MEDIAN NERVES AND MORTON’S METATARSALGIA 

Regin Watson-Jones, London, England 

There is no account in Enghsh literature of the dystrophy descnbed by Lcn ns 
pleonosteosis (Gr ^/eo?/-superabundant), which is charactensed by broadening and deformid 
of the thumbs, flexion contracture of the fingers, thickening and stiffness of the toes, limited 
movement of other joints, shortness of stature and a Mongoloid facies There are not more 
than twenty reports m the literature of the world, but it is difficult to believe that thl 
incidence is represented accurately by such paucity of record Four patients inth typiCcY/ 
contractures of the fingers and toes are descnbed in this note In one there was bilateral 
compression of the median nerves m the carpal tunnels and bilateral Morton’s metatarsalgia 
■with plantar digital neuromata These comphcations of pleonosteosis have not been descnbed 
before and they may be significant m the pathology of the disease 


REVIEW OF LITERATURE 

The family reported by Len included a man aged thirty-five years and the children of 
his second wife, a daughter aged four years and a son aged three weeks, who showed a 
famfiial and hereditary disorder which was not apparent at birth but became obvious during 
the first few years of life The child by his first wife was normal 

The father measured only 5 feet 2 mches in height His hands were broad and short, 
ivith accentuated skin creases between the thickened palmar pads The thumbs were 
irregularly thickened and there was nght-angled flexion deformit)'^ of the proximal 
mterphalangeal joints of the fingers Wnst movements were hmited to a few degrees The 
forearms were pronated and the elbows could not be extended fully The arms were held 
shghtly away from the trunk, in some internal rotation, and they could not be raised aboie 
the shoulder level In the lower limbs there were similar though less pronounced change ^ 
agam bilateral and stnctly symmetncal, with hnutation of movement of the hip joinf ‘ 
fixed external rotation deformity, hnutation of extension of the knee joints and slight ge 
valgum The feet were short and “ massive ” and the toes broad and stiff * 

Similar cases have been reported in French surgical literature (Comby 1922, Caussadf 
and Pe 5 met 1924, Crouzon 1924, 1929, Laroche and Barthes 1927, Rothea 1927, RouiHai 
and Barreau 1927, Rousseau et al 1928, Cohen and de Herdt 1928, Apert 1931, Halle an 
Apert 1931, Feigume and Tikhodeeff 1932, and Rocher ct al 1932, 1946, 1947) There art 
two reports from South America (Valentm 1939, Gareiso et al 1946), but no others have been 
traced The constant feature has been the curious thickening and broadening of the igi 
especially the thumbs, with flexion contracture of the mterphalangeal jomts 
the proximal joints have varied In some there was limitation of elbow and s 
movement, or increase in size of the femoral heads vvath coxa vara, in many there 
genu valgum, one patient needing two operations for the correction of this deformit} 
others the elbow, shoulder, hip and knee jomts were normal Most, but not a , P® 
showed the Mongoloid facies The influence of hereditj'' was usually obvious, bu ®P^^ 
cases were reported by Laroche and Barthes, Rocher and Roudil, and Rocher an ^ 
Occasional features may perhaps be ignored, for example, there was 
patient of congenital sjpihilis (Laroche and Barthes), m one of tuberculosis ( ei^ 
Tikhodeeff), m two of comeal opacity (Rocher) and m two of enlargement o e s 
(Rocher et al ) Impairment of intellect was noted only by Cohen and de Her , a 
and Roudil In the family reported by Apert there was mental deficiency, u ^ 

of pleonosteosis may be m doubt because although there was contrac ure o 
three patients suffered from dela5^ed speech and from progressn^e ea n 
and they aU died in childhood 
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Ltn was impressed h\ ihe bone changes, pailicnhuly llic large e]n])hyscs and thick 
metapliNses of the jihalangcs and mctacaipals He tiionght tli.it excessive ejnjdiysial 
de\clopment vas the characteristic fc.ature and tliat this accounted foi the postur.v! 
abnormality and limitation of 3omt movement He was siijipoilcd by Roclicr .iiul Roiiclil in 
then leport of in infant who wms observed for three vears from the age of Iwdity-six 
c[a\s— the joungest recorded ]).aticnt Ihe centres of ossification m the femur, tibi.i .iiid 
tarsus corresponded at birth to those of an infant aged si\ to twelve months, but Hit 
centres of ossification for the nietacarp.al bones were unusually dcl.iycd In other reported 
ciiscs alt centres of ossification appeared at the normal d.ite (Ilalle .and Ajiert) 

\ The short, broad, thick hands and feet, the limited extension of knees and elbows, <ind 
the fixed mtenial rotation of the upper limbs and external rotation of the lower limbs, 
suggested to Lcn an atavistic return to the simian attitude He pointed out that it was onh 
111 the third or fourth month of mtia-utcrine life that the limbs began to rotate so tliat the 
patella w'ould be m front of the knee joint and the olecranon bclnnd the elbow joint I-eri 
waote “ the characteristics of pleonosteosis approach closely those of llic Mongolian race — 
the mother of all human races — and the}' arc indeed a reversion to an ataiistic race ” But 
the Mongols show' no skeletal abnormality, not all patients w'lth jilconostcosis have a 
Mongoloid facies, and manj' patients w'lth advanced contracture of the fingers and toes ha\c 
no deformit3 of the limbs and no resemblance at all to the simian attitude Was Lcn nght^ 


CASE REPORTS 

Case 1 PL, female, aged 21 years, farm worker — ricxion dcformily of the fingers of both hands 
was noticed in earlj life and increased stcadih (Fig 1) At the time of examination in cold weather 
there was a tendenca to cjanosis of the hands and it was thought that there might be slight wasting of 
the thenar and first dorsal interosseous muscles Radiographs showed buttress enlargement of the 
seaenth ceriical transierse processes and the disabihtj was attributed to the costo claMCiilar si'ndrome 



Case 1 Flexion contracture of the proximal interphalangeal 
iT facies the diagnosis of pleonosteosis was 

s ab ished by broadening of the thumbs similar deformities of the 
a ? changes m the proximal joints, and comparable 

aetormities in the mother aunt, great-aunt and great-grandmother 


weremalTorlXlbU'f arrangements 

features that shMld no doubt neck Further examination then disclosed 

oftheproximJii2erpralanLif"t?u^ observed long before There ivas not only flexion contraction 
rp a angeal joints but also broadening of the thumbs The toes show ed similar flexion 
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contractures In the shoulders and hips there i\as slight limitation of rotation E\anumtion of t|i 
patients mother (Case 2, Mrs L, aged 53 5 ears) disclosed that she too had broad thumbs and f]e\i,n 
deformity of the fingers and toes though of less degree The patient’s aunt (Case 3 Miss G I n m 
51 }ears) had flexion deformity of the mterphalangeal joints of both hands and "hammer toes I woof 

the patient's great-aunts and her great-grandmother had been proud of " the Bridge hand this nfcraj 
to the familj name and not to the game, they all had flexion deformity of the interphalangeaJ joint', 
Comment — ^The 3^ourigest member of this famity narrowty escaped exploration of tlie neck 
for excision of “ the fibrous remnants of cervical nbs ” but there can be little doubt that 
she and her maternal relatives showed, in attenuated form, the contractures and defomiiticx 
characteristic of pleonosteosis It is true that changes in the proximal joints were mimm^ 
and that, far from the facies being Mongoloid, the patient was ver}^ attractive, but we knofi 
from the hterature that these features are not essential to the S}Tidrome of pleonostco 1 


Case 4 J D H , male, aged 20 years, forester — Family hisfoiy — Parents and grandparents normal 
Onh sister normal Ko brothers 

Hisioiy — He \\as apparently normal at birth In childhood his schoolmates laughed because he could not 
point inth a straight finger and this deformity is shoan in early photographs He learned to iirite Mith 
a pencil held beta een the index and middle fingers and in due course he graduated at a Uni\ ersiti Tho 
deformities of fingers and thumb increased steadity 



Fig 2 Eig 3 


Case 4 The facies are Mongoloid with a broad flat nose and tjpical curve at the 
inner canthus (Fig 2) The toes are broad and contracted like the fingers (Fig 3) 


In recent j'ears he had noticed numbness tingling and pins and-needles in the jnde\ and 
fingers of both hands He could seldom sleep for more than six hours After a strenuous daj of I 

or after ro%\'ing, he would wake m the early morning with intense pain in the fingers and hands 
had been particular!}^ energetic the pain spread up the forearms almost to the elbows 

Three years ago he noticed pain in the left fourth toe when wearing shoes If he kept t le s 
the pam spread but if he took it off the pain disappeared and he could then put it back an 
for half an hour Tmglmg and numbness were felt in the toe, and pressure under the (j, 

head caused " chcLing ’ The symptoms were w'orse in warm iCeather There were no symp 

right foot _ ,1 I, 1 Face ’ 

Clxmcal examination — ^An intelligent pow erfully built man of short stature (5 feet upper ' 

and square bridge of nose wade and flattened e}es set apart with Mongolian cure mg o e 
, „ /-c..- n, hrnad and thlCk With lalgUS 

inQ 


at the inner canthus (Fig 2) Hands short and square ^ 

the interphalangeal joints and shght varus deformity of the metacarpo-phalangea contract'’' 

Thenar emmences thickened wnth accentuation of the palmar creases (Fig 7) Finders degrees' 

of all jomts 90 degrees at the distal joints 40 degrees at the proximal mterphalangea join i 

the metacarpo-phalangeal joints the deformity remained the same no ma ter w » jjatliogra 

wrists showing that the contractures were due to capsular and not ten ® ° ^efornute 0'' 
showed thickenmg of the shafts of the metacarpals and phalanges but "o ^"8"* i.mitcd to 20 degree - ^ 
joints (Fig 6) Wrist jpiufe-thickenmg of penarBcuIar tissues surfcr. - 

palmar-flexion to 30 degrees Radiographs showed obhquity of the 
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jJ Fig 7 

\ Case 4 T^’pical case of pleonosteosis Photographs of the left hand in full flexion (Fig 4) and 
full extension (Fig 5) demonstrate the limited movement contracture of interphalangeal pints 
and deformity of the thumb The radiograph shows thickening of the metacarpals and phalanges 
but not sufficient bone change to cause joint contracture (Fig 6) The accentuated palmar skin 
creases and the limitation of supination of the forearms are shoivn in Figure 7 
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Case 4 Exposure of the median nerve at the ivrist jomt (nght) The upper 
hook IS retracting palmans longus The lower hooks are at the proximal margin 
of the anterior carpal hgament The median nerve is expanded to a neuroma 
11 millimetres in diameter The normal nerve above measures 7 millimetres 




cir 
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sh.ht rdalnc shortening of the ulna bni no thicUcntug of Uio joint margins, no osleophj Us ami no 
abnorma^^tj of the carpal bones MaUa„ i,n.-ee_ln both hnmls there as.as loss of to.irli .in 
alteration in the qnaht^ of pain o^cr most of the digital part of the medi m siipplj \o eeasting ^ 

of the intrinsic nuisclcs Sensation in the ninai distrilnilion normal Olhn ;oiii s of Ihr u}>t>n fin 
Pronation of the forearms limited to 30 degrees and supination to *10 degrees Movement of the ilbi 
mints normal Shoulder joints normal except for slight limitation of external rotation Clas ic les sknil, 
spine and pcKis normal The heua /i whs— In term) rotilion o! Die hip ;oj»ts 20 degrees, extt riia rotation 
40 degrees other moeements normal lladiographs showed wide femoral necks Ivncc ind inkle join s 
normal Feef-sbort and broad, 0 5 inches long 4 inches wide, the shoes ni rc two sires larger than needed 
tor the length of the foot Great toes short and thick like the thumbs, slight \algiis defonnitj at the 
jerminal joints Flexion contracture of all toes, to the right-angle at the terminal intcrphalaiigeal joints 
fFig 3) Transr ersc arches flattened Plantar digi/nf nerves — 1 enderness on pressure over the bifurcation 
of the digital none to the cleft between third and fourth toes Iso neuroma felt No objcctne change 
in sensation Gencial condition— He was seen by Sir Hcnrr Cohen who excluded abnormalitv of the 
central nerrous srstem, found no metabolic change on detailed blood examination, and established the 
diagnosis of Ldri’s pleonosteosis 



Fig 10 Fig 12 


Case 4 Plantar digital neuroma at the third-fourth cleft In the right foot (Figs 10-11) 
there was an eccentric neuroma with thickening of the branch to the foiirtli toe — to which 
pain was referred The neuroma from the left foot was more diffuse (Fig 12 — scale m 

millimetres) 


First operation, September 1947 — Resection of both anterior carpal ligaments with new olysis of median neries 
excision of plantar digital neuroma {left] — The median nerves were exposed (right Mr Raymond ICing, 
left R W-J ) Immediately above each carpal tunnel the nerve was expanded over a distance of 

2 centimetres to form a neuroma 1 1 millimetres in diameter the normal nerve above measured 7 millimetres 
(Fig 8) The anterior carpal ligament was resected It was much tougher and three times thicker than 
normal Deep to the hgament the nerve was obviously compressed and attenuated measuring onlj 

3 millimetres m diameter, it had lost its normal sheen and appeared discoloured (Fig 9) Immediately 
distal to the hgament the nerve regained its normal appearance and again measured 7 millimetres 

Through a plantar incision the digital nerve to the third-fourth cleft was exposed Just proximal to 
hs bifurcation and lying over the transverse ligament, was a neuroma three times the normal diameter of 
nerve and almost 3 centimetres long (Fig 12) The nerve and neuroma were excised The plantar 
i^gital vessels were not recognised ^ 

Second operation, September mS-Excision of plantar digital neuroma (right)-Dunng the previous year 
the patient complained increasingly of symptoms m the right foot exactly similar to those in the left 
Ihe first attack occurred while wearing hobnail boots, and two others coincided wuth the first weanng of 

third-fourth deft was exposed and a neuroma was removedTpigs 
) I was Similar to the one removed previously except that it was eccentric and involved a 
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shorter length of ner\ e It sho-i\ ed a fibrous swelling extending from the digital ner\ e itself into the hnnd 
to the fourth toe but not to that for the third toe This finding corresponded with the reference of oin 
to the fourth but not to the third toe 


Progress — Pam m the hands w as reliei ed wathm a fen dai s of the first operation but impairment of scnxitior 
persisted for tw eh e months before reco\ erj w as complete In each foot relief of pain w as gained promptlv 
after operation Now after t^^ o a ears although the deformities of the hands and feet are the same hi 
does full Avork as a forester and often AAalks fifteen miles a da}”^ OAer peat-bogs and sand-dunes 
Pathological report (Professor DorothA Russell Bernhard Baron Institute of Pathology , London HospitAh 

1) Avierior carpal ligament — The specimen consists of a stnp of the palmans longus tendon to nhich b 
attached a mass 3 8 centimetres long and 1 2 centimetres thick, of tough, grey tissue correspondint, to th* 
anterior carpal hgament klacroscopicaUj it is abnormallA thick A control specimen measures up ti* 
0 4 centimetres thick this normal anterior carpal ligament is composed of closelj aaoa en bundles of ratlie' 
acellular collagenous tissue containing scant}-- elastic fibres Aihich collectneh form a laier np to 01 
centimetres thick bordenng the smooth inner surface of the carpal tunnel Superficial to this surhet 
the collagen bundles raraifA through a zone of adipose tissue Aihich includes vessels of supph and small 
bundles of nen e fibres and this laA er is also mtersected by bundles of stout elastic and finer colh-iin 
fibres (Fig 13) The pathological specimen — The collagenous tissue is greatly increased forming almo t 
the whole of the section k large proportion is actuallj fibrocartilage, m association with which a gooJ 
deal of mucinous material is laid dowm both in relation to the cells and in linear deposits betneen the 
collagen fibres There is a remarkable absence of elastic -tissue m comparison Asath the control (Figs 14 
and 15) A. small amount of skeletal muscle is attached to the surface this shows adianced atrophi of 
the fibres and associated fibrosis The tendon appears normal There is no demonstrable Aascuhr 
abnormaht} Taao tings of nene at the penpherj of the specimen shoA\ earl}- mucinous change and 
fibrous increase of the endoneunum 

2) Plantai digital neutoma — The excised portion of digital neri-e forms a fusiform mass 3 7 centimetre 
long and up to 0 5 centimetres thick A longitudmal section shoAvs wide separation of the constituent 
nerA e bundles bi collagenous tissue of a anable densiti- contaimng ei enly distnbuted spindle fibroblasts 
and small lessels maialA arterioles and A-enules There is no inflammatorj cellular infiltration apart 
from one small group of penAascular lAmphocj-tes Tissue mast-cells are scattered throughout the 
collagenous tissue Seieral of the nerv-e bundles appear greatly sAAollen from the presence of mucia 
especialh in the endoneunum, and from uneAcn fibrous thickening of this tissue and of the penneura! 
sheaths A few tissue mast-cells are present In the more sw ollen bundles the axis-c}'hnders, demonstrate 
bA BielschoAA skA s method are parallel but AAudely separated The presence of occasional amoeba 
macrophages suggests that some haA e undergone degeneration and haA-e disappeared but stages of tl 
process are not demonstrable Xone of the blood vessels in this preparation shous degeneration or at^ 


occlusiA e change 


3) Siiinmaiy — The digital neuroma is of the ischaemic -tj-p® such as ma) occur in cases of Volkmann 
contracture but the specimen does not proAide CAidence of the cause of the ischaemia The 
carpal hgament is greath thickened bj fibrocartilaginous alteration of the collagen This maj reasons ^ 
haae produced compression and atroph} of adjacent structures If a similar change is Asidelj sprea 


other ligaments the digital neuroma might be attributable to this 


DISCUSSION 

Pathology of pleonosteosis — Len believed that the pathological basis of this 
was premature and excessit e ossification uath epiph3rsial enlargement accounting^^^^^ 
deformit}’^ The title he chose leav es no doubt as to his rnew but it is an unfortuna e 
Despite the support of Rocher and Roudd, there has been no general evidence of 
of ossification ” Moreoi-'er, the contracture of joints has always been far greater t 
be expected from the relatii’-el}'^ hmited bone change This was ewdent in a our pa 
this senes, even m Case 4, the thickenmg of the metacarpals and phalanges 
with bone change at the joints sufficient to account for nght-angled flexion e o ^ 

There have been no previous studies of the ligaments and capsules m p -t). 

e\udence now available shoivs that, m at least one case, there was stn jjbrr 

carpal ligaments which were short, thick, lacking m elastic fibres. „erc fJ 

cartilage ^^dien this is correlated inth the clinical observation that e i. 

mainly to capsular contraction, it seems possible that the pnmaty pa . 

ple2*os,s may be m the pint hgaments. and that the bene thicken, ng maJ 

nenosteal traction at their metaphysial attachments 
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Fig 13 

■\Miole thickness of the anterior carpal liga- 
ment m a normal \\ nst ser\ ing as control 
(haematoxyUn and van Giesen y 27) 
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Fig 15 


Fig 14 

'VlTiole thickness of the anterior carpal ligament in 
Case 4 (pleonosteosis with carpal tunnel compression 
of median nerve) The preparation has the same 
magnification and is stained in the same way as in 
the control specimen in Figure 13 (haematoxylin 
and van Giesen, x27) There is great increase 
in the collagenous tissue much of it is actually 
fibrocartilage which is seen m higher magnification 
in Figure 15 (haematoxylm and eosm x 150) 
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Len and other N\Titers were at pains to distingmsh pleonosteosis from achondroj)l>ia 
which of course it does not resemble A closer analog}^ could be drawn wth arthrognpoMs 
multiplex congemta, in which there are congenital and hereditary tendencies, sometimes .1 
[Mongoloid facies, and more severe joint contractures due solely to changes in the soft tisMie's 
(I\riddIeton 1934) But we have onlj^ begun to study the pathology of this disease and mam 
further investigations are needed 


Carpal tunnel compression of the median nerve— Injury to the median nen'e at the 
vTist by the pressure of a dislocated bone or displaced fracture has long been recognised] 
and “ tardy median palsy ” occumng many years after fracture has been desenbed Recentl'^ 
there have been reports of compression of the nerve in a carpal tunnel that was normal, 0 ^^ ' 
at least, not encroached upon by bone thickening There are tivo records of neni' 
compression at this level in patients with acromegaly These nerve lesions have often heen 
grouped together, but it would be wise to differentiate them 


Acute compression by bone— The fact that median paralysis seldom compheates recent fractm^ 
I of the lower end of the radius even when mdely displaced, but that it often occurs when the 
semilunar bone is dislocated forwards, mdicates the susceptibihty of the nerve to compression 
vithin the confined space beneath the antenor carpal hgament 


Acute compression by haemonhage — In 1943 this ivnter mentioned the case of a doctor who 
stopped a fast cncket ball in the palm of his hand After two hours he felt tingling and then 
intense pam in the distnbution of the median nerve The hghtest touch on the finger^ 
precipitated agonismg waves of pain Aspiration of sixteen cubic centimetres of blood from 
the palm gave temporary rehef but it was not until the antenor carpal hgament had been 
divided that the agony was relieved The hgament itself was normal and there was no bone 
injury The median paralysis, which recovered after several months, w’as due to acutt 
compression in the tunnel bj^ haemorrhage 


Sloio compression by bone — There are many accounts of late median palsjr due to compressi 
of the nerve by displaced bone fragments, or by the osteophytes of hjpertrophic arthr^ 
from old carpal mjunes In two patients reported by Zacharj^ (1945) the mjurj' had been, 
fracture of the carpal scaphoid bone , the median paralysis recovered after section of tl.i 
antenor carpal ligament bj^ Seddon Cannon and Love (1946) desenbed eight patient 
wnth median neuntis due to deformities of the carpal bones from fractures sustained 
twenty to fiftj'- years before In one of the three cases reported by Newman (1948) a fractua 
of the scaphoid bone was complicated by median paralysis after an interval of tw'ent} \ear^ 
In these and other records the neuntis has been of ischaemic ongin, due to compression 
the nerve by bone thickening m the floor of the tunnel, and relieved by diwsion of the antenor 
carpal hgament with decompression of the nerve Other accounts of tardy median pa 
mclude cases that were not true examples of carpal tunnel compression, the fracture ' 
the lower end of the radius (Paget 1863, Lewis and Miller 1922, Abbott and Saunders 1 

Slow compression by occupational strain — Moersch (1938) reported one patient with n 


bone deformity 
hgament 


section 


of tti’ 


irmit}'^ whose median nerve paralysis was relieved by sci-i-i--- - 
ugainciiL Cannon and Love (1946), in their senes of thirty-eight cases included 
median palsy of spontaneous ongm wnthout radiographic evidence of bone aon 
Brain, Wnght and Wilkmson (1947) desenbed six women ivith bilateral 
aU m the second half of life, and in all of whom the ivnst bones were normal 
exposure show’-ed a neuroma of the median nen'-e immediatelj'^ proximal to 0 
carpal hgament wnth flattening of the nerve beneath it Similar cases have been r^^^ 
bj’’ Newman (1948) and others Brain and Wnght believed that the carpa u 
normal and that the palsy w^as due to occupational stress They showed tl- 

pressure m the tuxmel w^as three times greater w'hen the wmst w’as nil y 
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when it was flexed, and pointed out that many liouschold occupations were jicrfonned 
wth an extended mist Ihcy surmised that postural strain alone caused pressure on the 
nerve, degeneration in the artery to the nerve, and oedema of the nerve which increased 
the pressure still more 

The influence of occupation is undoubted I he nciii itis niaj' occur in any \\ orKer wliose 
business entails grasping instruments for long periods or pressing tlicm into the ball of the 
thumb ” (Kinnear Wilson 1040) But it is unfortunate that in none of tliese contributions w as 
there a pathological study of the antenor carpal ligament Is it right to assume that simple 
postural strain may cause paralysis of a normal median nerve lying in a normal carjial tunnel '' 

It would seem more likely that occupational stress and advancing age cause thickening of 
the antenor carpal ligament and that this is the source of compression of the nerve '1 he 
possibihtj gams support from Case 4 in this senes 

Sloio compicsstou by ilnclcnmg of the antetm carpal hgamcnt—QviSc. 4 shows clear c\idcncc of 
compression of the median nerve by an abnormally thick carpal ligament 1 w o other reports 
may be significant Woltman (1941) desenbed an acromegalic patient with median ]iaral>sis 
w'hich recovered after division of the antenor annular ligament Cannon and Lo\e (194G) 
reported another patient wath acromegaly who gained relief from pain and paraesthcsia in the 
median distnbution of the hand by division of the ligament Woltman said tliat tlie none 
ivas compressed m front of the wTist joint " by proliferation of tissues ” 

It may be, of course, that carpal tunnel compression of the nerie by ligamentous 
thickening is peculiar to certain constitutional diseases But before accepting the suggestion 
of Brain, Wnght and others that simple postural strain is an additional cause of compression 
of the median nerve at the wrist, detailed pathological studies of the ligament whenci er 
it is removed for tard}^ median pals}' should be reported 

Plantar digital neuroma and metatarsalgia — In many patients, pain under tlie tread 
of the foot ansing from w'alking or long standing, usually referred to the fourth toe but 
sgnetimes to the third or even second toes, often associated with numbness and tingling, 
~ nearly always relieved by removing the shoe, is still being attnbuted to “ antenor flat 
TijOt ” and treated unsuccessfully by metatarsal pads and exercises Betts (1040) demonstrated 
that there was fibrous sw'ellmg of the digital ner\'e and that the symptoms w'ere relier ed b}' 
resecting the neuroma In a recent study, Nissen (1948) in collaboration w’lth Holmes, show'ed 
that the nerve lesion is ischaemic in nature and tliat severe degeneratu'e changes in the digital 
artery precede the marked increase of connective tissue that provides the mam bulk of 
the nerve expansion 

The typical neuromata removed from the digital ners'es to the third-fourth cleft in each 
foot of Case 4 may have been coincidental, or due to no more than that the contracted toes 
"were associated with flattening of the transverse arches with consequent weight-beamig 
injury to the digital arteries and nerves But there is evidence to show that the digital 
neuritis of metatarsalgia is not related to transverse flat foot or to iveight -bearing injury 
The pnmary lesion is certainly in the digital artery Nissen (1948) indicated the importance 
of the narrow fibrous tunnel at the proximal margin of the transverse metatarsal hgament 
through which the digital artery must pass to enter the cleft It is not yet knoivn why the 
digital artery to the third-fourth cleft should so often show the degenerative change, or 
why a similar lesion should anse less commonly m other clefts But Nissen’s observations 
indicate that the vascular supply to the plantar digital nerves should be studied in more 
' S ^ seems possible that the ischaemic nerve lesions in the feet were due 

td compression of the digital artenes by abnormal plantar ligaments, comparable to the 
proved compression of the median nerves by abnormal carpal ligaments 

llrZS' (Nissen-personal 
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SUMMARY 

1 Len’s pleonosteosis is charactensed b}'- broadening and defornut)^ of the thumbs and 
great toes, flexion contracture of the mterphalangeal joints, hmited movement of other 
joints, and often a Mongoloid facies Four such cases are described 

2 A re^^e^v of the twenty reports in the literature, and the cases now desenbed, shows 
that the deformities are due to capsular contracture rather than deformity of bone 

3 In one patient there was stnking evidence of fibro-cartilaginous thickenmg of the antenor 

carpal ligaments It is suggested that the primary pathological change m pleonosteosis mai 
be in the joint capsules rather than in the epiphyses i 

4 The patient vnth thickening of the antenor carpal hgaments had bilateral median jialci 
from carpal tunnel compression 

5 The causes of carpal tunnel compression of the median nerve are reviewed Acute 
compression may be due not onlj^ to dislocation of the semilunar bone but to haemorrhage 
in the pahn Late compression bj^ bone may occur twenty to fifty years after injiin 
Late compression ivithout bone abnormality has been attributed to occupational stress 
but it is suggested that pathological thickenmg of the antenor carpal ligament ma\ Le 
the cause 

6 The patient vnth pleonosteosis and bilateral median pals}!" had also bilateral MortonV 
metatarsalgia vnth large digital neuromata 

7 Plantar digital neuntis has already been shown to be an ischaemic nerve lesion preceded 
b}^ degenerative changes in the digital artery The significance of the fibrous tunnel through 
which the arter}'’ passes to reach the digital cleft is considered 

I am grateful to Professor Dorothy Russell for her co-operation to Sir Henry Cohen ivhose aid in Case ■! 
vas mvaluable to iMr Raj'mond King and my other colleagues at the London Hospital, and to Jlr Ruddicl 
clinical photographer and Mr John King who prepared the micro-photographs 
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EXCISION OF THE CARPAL SCAPHOID FOR UNUNITED FRACTURE 

F C Liverpool, England * 

During the last twenty )^ears great progress has been made m the diagnosis and treatment 
of fractures of the carpal scaphoid Formerl}'- non-union was the accepted end result 
(Jones and Lovett 1923), but union b}? bone is now obtained in a high proportion of recent 
fractures Nevertheless, non-union is stdl common Most cases are discoi ered b}' chance or 
because the patient has a second injury Certainly many patients with non-union lia\-t 
performed strenuous work for many 5 ^ears mth nothing more than vague discomfort, ai?^ 
the accidental discover}'- of non-union does not demand special treatment It must, howcicr, 
be regarded as a potential source of trouble for two reasons first, because of the almo t 
ine\ntable development of osteoarthntic changes, and second, and far more important, 
because of the disastrous effects that often follow a further injury, particular!}' if arthntic 
changes are already present The aggravated traumatic arthntis is seldom rehei'ed bt 
consenative treatment and the capacity of the patient for work may be greath and 
permanently dimimshed 

Several obsen'ers hai'e reported the results of total excision of the scaphoid (Bohler 1020, 
Aleman 1937-38, Soto-Hall 1948), but the relatively small numbers of cases left no margin to 
allow for the possibihty of unfortunate selection Hirsch (1935) reported favourabl}' on nine 
patients, and Da-vidson and Horuutz (1938) were equally satisfied ivith the results of eight 
AU these observers beheved that the operation should be done before the development of 
arthntis, but it must be remembered that arthntic changes are often present vhen the 
non-union is first recognised We consider that total excision of the ununited scaphoid is of 
considerable value in selected cases 


TREATMENT OF NON-UNION BY TOTAL EXCISION OF THE SCAPHOID | 
This paper reports the end-results m nineteen patients who were treated by total e\cis^ 
of the bone With two exceptions the disabhng symptoms had been caused by a seco, 
injur}' In aU of them rest and physiotherapy had been tned wthout success Of the ninetcc 
patients, seventeen have been exanuned recently by the -wTiter and two have replied t 
detailed questionnaires One woman who was operated on by another surgeon thirteen ic^i 
ago is included because the operation was performed only six months after the initial injut)^ 
m the other eighteen, aU personal cases, eighteen months was the shortest intenenff^ 
penod Seventeen patients were men and two were women The average age at the time 
operation was thirty-tivo years, the youngest being nmeteen and the oldest fifty-one 
Excision was performed thirteen years ago in one patient, five to seven years ago in 
patients, and one to five years ago m eight patients 

Technique of the operation — A straight incision is made over the anatomical 
The radial vessels and branches of the radial nen'e are retracted and the capsular is-^ ^ 
are dissected off the dorsal aspect of the scaphoid The bone is excised after care ^ 
of the mterosseous ligaments by a tenotomy knife and vuthout any unnecessai} 
elevators The structures attached to the tuberosity are best dissected off at an^ear \ 
and a prehmmar}' incision over the pahnar aspect of the ivnst may be used for 
Forcible removal of the bone, causing damage to adjacent articular surfaces an ^ 
of hgaments, may be responsible for some of the disappomtmg results that haie 
after this operation , j- 

Excision of the radial styloid process — The Up of the styloid process was 
patients and this should be done m every instance where there is marked arthntic ^ 

* Paper read at the Bristol meeting of the British Orthopaedic Association, Ociohe 
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rxcisioN or thl cakpal scaphoid iok ununhid ikaciuih <>'•> 

This opinion IS supported by the findings of Barnard and Stnbbiiis (l')18) It nas noted 
however that the end of the styloid process gradually becomes rounded of its own accon 
after exasion of the scaphoid (Figs 1 and 2) I he mkIc excision of the radial st^doId 
adiocated by Barnard and Stubbins is conti a-indicated when the scaphoid bone is also 
being excised because instability of the wrist joint may result 



Fig 1 Fig 2 

A patient aged fiftj jears compHincd of sc\crc pun after a recent injuri to the 
wTist Figure 1 shows the old ununitcd fracture of the scaphoid pointing of the 
radial styloid process and general arthritis Tlie lateral \ icw show cd forw <ard 
sliding of the semilunar Figure 2 is the radiograph fi\e >ears after complete 
excision of the scaphoid The radial styloid process which was not excised in this 
case, has rounded off There is no radial deviation of the wrist Full moiemcnts 

wore regained 



Fig 3 Fig 4 

Patient aged twenty-seven years The proximal pole of the scaphoid bone had 
been removed eighteen months previously There was persistent pain and disability 
Figure 4 shows the same case six years after excision of the distal fragment of the 
bone No arthritis has developed Movements are full and the patient is doing 

strenuous work 

^ter-ireatment— The tvnst jomt is immobibsed on a short cock-up sphnt until aU signs of 
mtation have subsided, usuaUy after four to seven weeks There is certainly nothing to be 
?amed from encouragmg movement too early When movements are begun, progress is 
lapid, and most patients return to light work withm two to four months 
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Fig 8 

Figure 7 shows the radiographs of a patient, aged forty-two years with an 
unumted fracture of the scaphoid Note the arthritic changes on the dorsal 
aspects of the joint and also the posterior subluxation of the head 
o the os magnum Figure 8 shows the radiograph four years after complete 
excision of the scaphoid This gave a ‘ bad " result The patient is doing 

light work m a coal mine 


scaphoid had been excised but pain and disabihty persisted until the remairujig p^d of / 
bone was excised two 3 ears later (Figs 3 and 4 ) . since then he has worked as a milk round-r 
twth nothing more than aching in cold weather and some u eakness In another case a 
graft had been performed eighteen months before the excision Of the three patients cla 
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as ^er^ good,” one was the woman aheady mentioned w-ho liad liccn operated on lliirtccn 
\ears ago, and tw'o were engaged m verj heavy occupations five and six ^cais after oper.ition 
Lah iisuUs and lak displacement of the senn/iomi— No deterioration of the w'rist joints appears 
to ha\ e taken place in anj patient aftei operation In tiiree, tlie condition w as much impro\ ed 
by manipulation Late ladiographs show' that in some cases there liad been jirogressne 
for\\ard displacement of the semilunar bone (Figs "> and G) , but this disjilacement was also 
present in seeeral patients before operation and its significance is not quite clear As the 
semilunar slides forward, the head of the os magnum and the jiostenor margin of the radius 
cejme into close contact and this may possibly lead to local arthritic changes 

of the tuitsf joint afici excision of the scaphoid — All patients suffered from some 
degree of stiffness before operation, in none were moeements affected adversclj' but in the 
four patients wath bad results there was no improvement I'our patients regained practicalh 
full moiement and in the remaining ele\en the range was improved Maximal recovery 
sometimes took a 5 ear or more Radial deviation of the hand was not seen and radiographs 
taken after several j'ears show' the W'lde gap still present at the site of excision (Figs 2, 4) 

CONCLUSIONS 

1 The late results in nineteen cases of total excision of the carpal scaphoid bone for ununited 
fracture ha\ e been review'ed 

2 The results are least satisfactory when there is clinical evidence of arthritis on the dorsal 
aspect of the wnst, or subluxation of the os magnum and semilunar In other cases good 
results usually can be expected 

3 The operation must be done carefullj' w'lthout injury to the neighbouring bones and 
ligaments Total excision is preferable to excision of the proximal pole alone 
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PRONATION INJURIES OF THE FOREARM 
with Special Reference to the Anterior Monteggia Fracture 
E Mervyn Evans, Birmingham, England 

Frotn the Birmingham Accident Hospital 

The exact mechanism of an injury is often difficult to determine A patient with i 
severe fracture of the forearm is seldom able to give precise details of his accident, and i 
mechanism of many such fractures is thus still unknown Why, for mstance, should one ch/ 
sustain a greenstick fracture of the lower ends of the radius and ulna, another a separa/wn 
of the epiphysis of the head of the radius, and yet another a supracondylar fracture of the 
humerus, all from apparently similar falls on the outstretched hand’ The answer siireli 
must be that a number of other factors are mvolved, such as the position of the elbow at tlie 
time of impact, the direction in which the body is falling, and so on 



Fig 1 


With a fall forward on to the hand the 
forearm is pronated and the hand is palm 
downwards If the body is twisting outwards 
at the moment of impact, a strong pro 
nation force is transmitted through the 
humerus to the forearm 



Figs 2-5 

Diagrams illustrating the mechanism of pronation injuries of the forearm The bones 
right forearm are seen from the lateral aspect In pronation the radius and ulna , 

the junction of them upper and middle thirds (Fig 2) The ulna may be fracture , 
by the rotation force shoi\ n here or by angulatory strain At the same time the ^'PP® , . 
of the ulna acts as a fulcrum over which the upper end of the radius is forced ridni^ 

pronation force continues (Fig 3) The result is either dislocation of the head o 
(Fig 4) or a transverse fracture near its upper end (Fig 5) 




\^Tien a patient falls forward on to the outstretched hand the forearm is alrea \ 
and at the moment of impact the hand becomes relatively fixed to the groun ^ 
downward -momentum of the falling body a rotation force is added wben 
trunk causes external rotation of the humerus and ulna (Fig 1) If ^^^thmg / 
until the normal range of pronation at the radio-ulnar joints is expended, 
give The ulna cannot rotate, because it is fixed below by the uhiar carpa i ^ 
above by its articulation with the humerus The ulna is therefore liable to ra ' ^ 
combmation of the rotation force and of the bending force set up by longi u i ^ 
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may produce an oblique, transverse or buttciny fiaclurc ni accordance witli tin pnnti])lcs 
set out by Mcssercr (Figs 2 to 5) At the same time tlie ladms is forced into (slnm. 
pronation and lies across the ulna, at tlic junction of tlic npjier and middle thirds -\s tlie 
ulna fractures, the two bones come into contact, and tlie jioint of contact forms ,i full mm 
over which the upjier end of the radius is forced forward As tlie pronation force continues, 
the radius is cither levered forward out of the superior radio-ulnar joint or is fractund m its 
npjier third 

On theoretical grounds, then, one would expect forced jnonation to cause one of Uiree 
ijjunes, all of which are well-known 1) fracture of the ulna in its middle third \<.ttli backward 
oigulation and anterior dislocation of the head of the radius — the anterior Montcggia fracture , 
iccasionally the head or epiphjsis of the radius is damaged at the same time, 2) fracture 
)f the ulna as above with a high fracture of the shaft of the radius, 1) anterior dislocation 
)f the head of the radius without fracture of the ulna 


THE ANTERIOR MONTEGGIA FRACTURE 


Although forced pronation may cause any of the injuries mentioned, and 


probably others (Fitzgerald 1047), this pajier is concerned 
mainly with the antenor Montcggia fracture, the treatment of 
which has long been considered difficult (Fig 6) W^atson- Jones 

(1943) stated that it caused permanent disabihtj' m 0 > jicr cent of 
adults m a senes of cases treated by manj' surgeons and gaie a 
formidable hst of complications He advised open reduction and 
plating of the ulna with post-operative fixation m a plaster sjiica 
Closed reduction and immobilisation m sujnnation lia\e been 
mentioned in the literature b}^ several authors Speed and Bo\d 
(1940) advocated plating of the ulna with repair of the supenor radio- 
ulnar dislocation b)'’ a fascial sling, but tliej’’ stated that m children 
ant) sometimes in adults the injury might be reduced hy manipulation 
^'^such cases they ad\ise supination “ to relax the biceps and 
w-pmator muscles and so diminish the upw'ard pull of tlie biceps on 
the radial head and the radial pull on the ulna by the supinator ” 
Wise (1941) reported a case of lateral dislocation of the head of the 
radius with fracture of the ulna treated by open reduction and noted 
that the dislocation was reduced b}*^ traction and supination Con- 
sistently good results by closed metliods have been reported only by 
Naylor (1942) ivho advocated traction and pronation wath the elbow 
■'flexed 90 degrees and, if this failed, traction in flexion and supination 
Nevertheless the pnmary importance of supination has not been 
' emphasized up to the present 

Mechanism — Most authonties consider the injury is due to a direct 
blow on the back of the forearm which fractures the ulna at the point 
of impact and forces the head of the radius forward While it is 
possible that this may sometimes occur, there are several reasons 
for beheving it to be exceptional 



Fig 6 


An old case of Monteggia 
fracture illustrating non- 
union of the ulna and 
anterior dislocation of 
the head of the radius 
with a plaque of 
calcification 


1) At the site of fracture the ulna is subcutaneous and, if tlie fracture were due to direct 
^ ^'^ence, one would expect to find severe bruising or breaking of the skin at the point of impact 
' present senes was this so, one case was indeed compound, but the ulna 

ad penetrated the skm anteriorly well away from the supposed point of impact In support 
of his belief that the injury is due to direct violence, Naylor stated that there was considerable 
niismg at the site of the ulnar fracture which in a large proportion of cases was said to 
. e compound Nevertheless m the only case of compound fracture reported in detail in 
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his re\ lew the \\ ound as also on the antenoi aspect of the forearm Figure 7 is a photograph 
of a patient taken on admission , the skin over the ulna is unmarked 

2) If the fracture of the ulna were due to direct Auolence one uould expect inon 
comminution than is usually seen In the Monteggia fractures reported here the pattern o 
the fracture was that vhich one would expect from either a rotation strain or from -> 
longitudmal compression force , in no case was the fracture comminuted 

3) ^^^len patients hax^e given a clear history of a blow on the back of the forearm, thi 

mjur}’’ sustained has been either a fracture of the shaft of the ulna or fractures of the sliah 
of both bones at roughl} the same level, but in no case a forward dislocation of the hcad|^ 
the radius ' 

4) Finally, dissected specimens show clearl}^ that the capsule of the superior radio-ulmr 
]omt IS strong antenorl}^ and is protected b}'^ the supinator brexns and brachiahs miisclc' 
It seems unlikely that a direct blow would be sufficient to cause dislocation, especiall\ i( 
some of the force were spent m fracturing the ulna, a twsting force, increased by leicran 
action as the radius crosses the ulna m pronation, v ould be much more likely to do so 



Fig 8 

The radiograph of an anterior Montegpi 
t\T 3 e of fracture in a child, showing bac* 
^\ard tilting of the head of the radius w 
the forearm in neutral rotation 

» 

Confirmatorj'^ evidence of the mechanism of the Monteggia fracture is shotvn m the ca'^ 
illustrated in Figure 8 The lateral xaew of the forearm in neutral rotation shows tilting 
the epiphj^sis of the head of the radius in addition to anterior dislocation It is well knoi 
that such epiphj^sial chsplacements are caused by the head of the radius sinking t 
capiteUum while a valgus strain is being thrown on the joint, and that the epiphj^sis alwa 
tdts late} ally Here in neutral rotation the epiphysis is tilted backward, indicating t at ^ 
radius has been extemaU}^ rotated through 90 degrees from the position of full pno"'* 
at the moment of mjur}^ 


TABLE I 

Results of PRo^ xtion Strain on the Forearm in Eighteen Specimens 


12 cases 

Fracture of the ulna in its middle third and anterior 
dislocation of the head of the radius (the antenor 

Monteggia fracture) 

o i Fracture of the ulna in Its middle third and trans%erse 

3 cases , fracture of the radius just below the tuberosi > 

2 cases 

Xntenor dislocation of the head of the radius without 
fracture of the ulna 

1 case j Dislocation of the elbow | 


and JOI'T 


Fig 7 

\ child -with a iMonteggia fracture photographed 
soon after admission to hospital Note the 
prominence caused by the displaced radial head 
The skin o\er the ulnar fracture is unmarked 
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Experimental production of the iMonteggia type of fracture dislocation by pronation force 
In Figure 9 the limit of normal pronation has been reached Further rotation (Fig 10) 
caused a spiral fracture of the ulna and incomplete rupture of the orbicular ligament 
Figure 11 shows the forward dislocation completed 


Experimental work — In an attempt to determine the mechanism of the anterior Monteggia 
.rratture, expenments were carried out on eighteen dissecting-room specimens The procedure was 
as fallows the soft tissues were removed from the elbow and forearm, leaving only the capsule 
and ligaments and the mterosseous membrane , the shaft of the humerus was held firmlj'^ in a 
tnce and the forearm was gripped m a wooden clamp ]ust above the wrist and slowly pronated 
A. typical expenment is shown m Figures 9 to 11 and the results are shovm m Table I 


'or 31 B, NO 4 NOVEMBER 1949 


5S2 


E M EVANS 


In the twelve cases in which a IMonteggia fracture w^as produced, it was interesting to 
find that the ulna ahvays fractured first and as pronation continued the head of the radiib 
w^as screwed forw'ard out of its joint The capsule began to rupture slowdy strand by strand 
and then suddenly split, aUowang the dislocation to become complete 

If these mjunes are caused by a pronation force one would expect reduction to be achie\ cd 
by supmation This w^as observed consistently m the experiments (Figs 12-13) ^^^letller 
the ulna w^as fractured or not, the head of the radius was reduced by supmation— it was 
“ screwed out ” in pronation and " screwed home ” m supmation i! 



Fig 13 

In this expenment pronation caused dislocation of the head of the radius wthout fracture of 
Figure 1 2 show s the specimen in pronation ivith the radial head dislocated By supina mg i 

the dislocation was easily reduced (Fig 13) 


CLINICAL MATERIAL 

Monteggia fractures are uncommon and m the last two years the ^ 

able to coUect only eleven This gives an mcidence as follow? 

that reported by Naylor The investigation and management of th^e cas 
Under general anaesthesia and vnth the patient lying supme ® ^ forearm were tab' 
the shoulder and the elbow flexed 90 degrees Lateral radiograp s o 
on supmation, mid-rotation and pronation In most patients full s p 
the supenor radio-ulnar dislocation and the deformity o e u ^ ^ compb ' 

reduction wms most nearly complete m supmation men had b<v 

by traction on the hand and direct pressure ,vas confirmed rad' 

secured an above-elbow plaster w^as apphed and t e n ^ j.otational 

graphically At the end of treatment the elbow was radiogr p m fab' ‘ 

S assess the stabihty of the supenor radio-ulnar jomt The results 
and illustrate e cases are shoivn m Figures 14 to 32 

and 
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TABIX II 

A SUMM^R^ or Elevin Casls or Pkonat.on iNju.n oi th. I ok. 


Case 1 Age Injury 

1 1 

Mechanism 

Reduction 

Result 

C 

Range of 

i 

Normal side 1 
upimtion rromtionji 

Rotation 

Injured side 

’ronatloii biipimlion 

w'J 

Simple 

' Monteggia 

1 

Unknown 

Supination 

Union of ulna 
Radio ulnar 
joint stable 

105 60 

© 

30^'^ 95 

2 Simple 

J P ' ]\Ionteggia 

1 i 

1 

Fell from a 
tram Exact 
mechanism 
unknow n 

Supination 

Union of ulna 
Radio ulnar 
joint stable 

95 ^^^^50 

© 

45 N y 90 

3 09 Simple 

F J lilonteggia 

1 1 

Knocked down 
by car Fell on 
to outstretched 
hand 

Supination 

and 

pressure 

Union of ulna 
Radio ulnar 
joint stable 

90 N y 40 

© 

I0\_X 90 

1 

y w 

8 

1 

Simple 

Monteggia 

Fell off bicycle 
on to out- 
stretched hand 

Open reduc- 
tion at two 
weeks and 
supination 

Union of ulna 
Radio ulnar 
subluxation 

©i 

100 ^ y 50 

30^^^ 100 

1 . 

EM 1 = 

1 

‘ 1 

Simple 

Monteggia 

Fell off bicycle 
Exact mech- 
anism unknown 

Neutral rota- 
tion and 
pressure on 
head of radius 

Union of ulna 
Radio-ulnar 
joint stable 

© 

Full V---/ 

^^^Eull 

. 1 

6 

7 

Compound 
from M ithm 
Monteggia 

Fell at play 
Mechanism 
unknown 

Supination 

Union of ulna 
Radio-ulnar 
joint stable 

© 

120 ^ y 70 

A 

70 120 

7 

® 1 

Simple 

Monteggia 

Unknown 

Supination 

Union of ulna 
Radio-ulnar 
joint stable 

Full^^^^ 

^^^^Full 

8 

3 M 

L_ 

71 

Fracture lower 
third radius 
Superior radio- 
ulnar 

dislocation 

Fell on to handi. 
Mechanism 
unknown 

Radius plated 
Radio-ulnar 
reduction in 
full supination 

Union of 
radius Radio- 
ulnar joint 
stable 

100 ^^^^60 

50^^^^ 100 

\ 

9 

. p 

5 

Anterior 
dislocation 
head of radius 

Unknown 

Supination 

Stable 

FuU^^^^ 

^^^^Full 

/■ 

10 
" w 

10 

Separation uppe 
radial epiphysis anc 
antenor di»locatior 
superior radio ulna 
joint 

Caught sleeve in 
machine hand 

‘ rotated into ful 
pronation and bodv 
^ twisted rounc 
several times 

Open reduc- 
tion in full 
supination 

Stable 

100 ^^^^60 

-50^v«^^ 100 

\ 

3 

Simple 

Monteggia 

Unknown 

Supination 

Union of ulna 
Radio ulnar 
joint stable 

Full^^^^ 

^^^^Full 


, , , ^ ^ vo-Lniiiinti a. TjaLieiix. 

measurements were taken -with Patricks goniometer but mid-rotation is recorded as 0 degrees 
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3ase3 FJ aged si\t) -t\\ o ^ ears Vntcnor Montcggia fracture with rmMiml disphccment of the head 

af the radius in full pronation (Fig 20) Full supination (Fig 21) c\cn with long a\is traction (Fig 22) 
failed to achie\e reduction but with direct pressure on the head of the radius reduction was completed 
(Fig 23) In three months the longest period of immobilisation in this senes the ulna had united and 

the superior radio ulnar joint was stable 



^ Fig 24 Fig 25 Fig 26 Fig 27 

-^Case 6 J G aged seien years Compound fracture of the ulna with anterior dislocation of the 
head of the radius The upper fragment of the ulna penetrated the skin anteriorly well away from the 
ubcutaneous border Figure 24 shows the position m full pronation and Figure 25 in mid-rotation 
figure 26 shows the reduction secured by full supination Eight weeks later the fracture was united 
and the superior radio-ulnar joint was stable in all positions of rotation Figure 27 shows that there 

w as stability in full pronation 
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Fig 28 Fig 29 

Case 9 K P aged five years A case of antenor dislocation of the head of the radius 
wthout fracture of the ulna (Fig 28) Reduction was obtained by supination and immo'^Iisation 
in plaster Eight i\eeks later the reduction t\as stable in all positions of rotation (Fig 



Fig 




Fig 


Fig 32 

Case 10 B W aged ten years Severe pronation injury of the right and 31) ^ 

of the upper end of the radius ivith separation of the capital epip s'upmation (Fig 

operation, the superior radio-ulnar dislocation could be reduced onlj 
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Several points may be emphasized 

1) In nine of the eleven cases rednclion of -the superior radio-nlnar dislocation was 
achieved by closed methods and direct pressme on the radial head was required only twice 
\tdien closed manipulation was successful, full supination was usually necessary to reduce 
the dislocation, but m one exceptional case reduction ajipearcd to be more complete in 
mid-rotation and the limb was accordingly immobilised in this jiosition 

2) Two patients were submitted to ojicration In one case the fracture was two weeks 
old and closed reduction failed, m the other there was wdc separation of the epiphysis of 
W radial head and operation was performed for its replacement In both cases it nas 
observed by direct vision that the supciior radio-ulnar dislocation was reduced by full 
supination and recurred when the forearm was jjronatcd 



Case 8 B M , aged seventy-one years \n unusual case of fracture of the lower third of the radius 
wuth displacement and forward dislocation of the head (Fig 33) The antero posterior view of 
me tuberosity of the radius showed that the upper radial fragment was m neutral rotation (Fig 34) 
Because the reduction of the head of the radius needed full supination the fracture was first plated 
Thr^ months later there was sound union and the superior radio-ulnar jomt was stable (Fig 35) 
Despite the patients age pronation was limited only 10 degrees and supination was full 


j 3) At the end of treatment radiographs m three rotational positions showed that in ten 
_ .ases the superior radio-ulnar joint was stable and in perfect position In the one case in 
1 ich late open reduction had been performed (Case 4), there was shght forward subluxation 
of the jomt in all positions of rotation 


4) The fracture of the ulna united in all cases and the maximum period of immobihsation 
ui plaster was twelve weeks 
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5) In ten out of eleven patients the final range of elbow movement v as appro\imateI\ 
normal In the case m vhich the radial epiphysis was replaced at operation (Case 10), the 
final range of rotation vas much restricted This case is particularly interesting because of 
the history The patient was a boy aged ten years who caught the sleeve of his coat in tlie 
rollers of a machme His forearm was pronated vath such force that he v as picked up and 
vhirled round tvace before falling to the ground 

CONCLUSIONS 

1 Anterior dislocation of the head of the radius with or vathout fracture of the ulna is a 
forced pronation m]ur} 

2 Full supination is essential for reduction, and immobilisation in full supination is the 
surest safeguard against recurrence of the deformity 

I wish to thank Jlr C C Jeffery for his help in the preparation of this paper Professor C F V Snout 
of the Department of Anatomj' University of Birmingham, for his co-operation in the experimental Mork 
and Air Gill of the Photographic Department of the Birmingham Accident Hospital for the preparation 
pf the illustrations 
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RALPH CUMING AND THE INTERSGAPULO-THORAGIG 
AMPUTATION IN 1808 

J J KrLML, London, Engi AM) 

iitni;coii Commauiln, U A’ (ictd) 

Keepa of the Lthuuv Ro\al College of rhv'^in(i)i'; I oiidoii 

And some there be iohich haoc no memorial, 
ho aie peushed, as though they had nwet been — Ecdesiasticus 

In October 1882, Paul Berger, who was surgeon at the Hospital 1 cnon and Professor of 
Surgerj at the Faculte de I\Iedecinc de Pans, amputated the wliolc upper limb of a jiaticnt 
)\'ith an enchondroma of the humerus Ahc ne\t year he re]>ortcd the result, and in 1887 
published his classic )\orlv " L’ Amputation du Mcmbrc Supericur dans la Contiguitc du 
Tronc ” This was the first detailed monograph on forequarter amputation and, m the 
historical Te^new , Ralph Cuming w-as named as the originator of the operation IBerger added 
that it had been performed only twice for war injuries, once by Cuming m 1808 and once by 
Gaetani Bej’’ m Cairo more than thirty years later Meanwhile, in 18IG, it had been used for 
the first time in malignant disease by Dixie Crosby m New' Hampshire 

In 1804, Cuming’s pnontj' was again recognised by \\' W Keen, Professor of the 
Principles of Surgen' and of Clinical Surgery in the Jefferson Medical College Keen published 
his results and gaie a full description of his owti technique as well as that of others including 
Berger He reported another case in the following year Both Berger and Keen w ere generous 
m recording the prionty of Curmng despite the lack of any original record of his case, and the 
same scrupulous honesty has persisted to this day Gamson gave him a place in the " Historj' 
of Medicine,” and Michael J Smyth acknow’ledged his claim in the Medical Press (1946) and 
tJ^e Bntish Medical Journal (1948) In all these references Cuming remained little more 
qian a name, and even the date that was attached was not ahvays the same 

Ralph Cuming w'as still a young man at the time of his death but there are many official 
reports of his work, many details of his life m the Service, and some account of the remarkable 
operation that he performed in the Naval Hospital at Antigua m 1808 As early as 1703 
orders had been issued to Naval surgeons requiring them to keep journals and records of 
cases, and in 1731 there were further orders about these returns, but their value to postent}' 
was not alwaj-s recognised and many were destroyed, including all Cuming’s journals 
The difficulties are increased by defects m the Surgeons’ Register which does not record his 
appointment as surgeon’s mate and includes no reference to his degree of M D , though this 
appears m the Monthly Muster Book of the Naval Hospital at Antigua, m February 1808, 
and also m his obituary notice 

A Naval pay register shows that Cuming jomed the Raison on July 16, 1795, and remamed 
as her surgeon until November 1797 This w'as a period of discontent, with demands for 
improved medical care of seamen, culminating m the mutinies at the Nore and Spithead 
From the Raison he was transferred to the Hind m which he served till the summer of 1800 
In neither ship did he see action or have much opportunity for surgery At that time the 
^ly provision for nursing was a berth situated against the forecastle bulkhead on the upper 
, deck, or m the fore-part of the hold which was damp, unwholesome and filled with stench 
from the bilges At the close of the century Captam Markham of the Centaur designed the 
improved sick berth that came to be known by his name, but only four ships m the Channel 
Fleet had this accommodation at the time that St Vmcent was appointed to the command 
Cuming was then appointed to the Redoubt and after six weeks was moved to the Leyden 
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Despite the constant actions of this penod it was again his fate to be excluded from acti\e 
combat and to miss the expenence in emergenc}'- amputation that was gained b\ mam 
naval surgeons 

In Februarj’- 1801, ha^ung left the Leyden a few months before she was sent b}' helson 
to Boulogne where casualties were sustained m action, Cuming was appointed to the Na\ al 
Hospital at Yarmouth Four months later, after perhaps gaming some surgical expenence, 
he returned to sea, this time for a month in Royal Oak and then in the St Gmge which iiacl 
been Nelson’s permanent flagship earlier m the year at the time of Copenhagen His next 
ship, Ramillies, had also been at Copenhagen, but again he had no casualties to treat The 
same fate attended him m Malabar of which he was surgeon for three months in 1805 Hr 
nussed the action in which Malabar took part off Cuba in January 1806 and saw' none 
throughout the year that he served m his last recorded ship Pegasus It appears tliat 
throughout his life at sea the most senous injuries that he treated were those from accidental 
explosion of guns while reloading — a cause of many compound fractures and amputations 

These years must have seemed of httle profit to Cuming, with his surgical bent, but 
there were many adimmstrative reforms and changes in naval hygiene The practice by 
which surgeons procured their own drugs was discontinued m 1796 and, in the nexd jcar, 
tea was substituted for the afternoon spmt ration Preventive measures were introduced 
cinchona bark m wme was given to aU men employed on shore in the West Indies in 1707 
— a practice extended by Nelson to the Mediterranean station in 1803 The work of James 
Lind on scurvy'’ had, at last, resulted in official prophylactic measures before he died at the 
age of eighty-three years (1799) The complacent acceptance of filthy conditions on the 
mess decks of ships, described so graphically by David GiUespie m his dianes, had given place 
to improved hy'giene In 1800, Lord St Vincent issued an order for the ainng of hammocks 
and clothing, which, if one may judge from recent expenence, must have been very unpopular 
These were years of struggle for improved conditions of service, culminating while Cuming 
was m Ramilhes with an Order in Council (January 22, 1805) establishing a uniform fqr 
surgeons and placing the medical service on an organised basis with relative ranks, though 
surgeons were only warrant officers As yet, however, there was no official plan by whu 
surgeons at sea could improve the slender knowledge with which they had passed the 
exanunations on entry, and the fact that Cunung had few opportunities for emergenej 
surgical expenence makes his achievement all the more remarkable He may well have felt 
that his professional lot was unhappy " But we, brought forth and rear’d hours of cliaiigh 
alarm, surprise — What shelter to grow ripe is ours ^ What leisure to grow wise ^ 

Soon after he left Pegasus, Cummg’s destiny changed In 1806, Matthews and Lcig^ 
of 18 Strand, London, pubhshed ‘‘ Naval, Military and Pnvate Practitioners Arnanucnsi , 
Medicus et Chirurgicus ” The author, Ralph Cunung, M D , R N , was styded Me ica 
Supenntendent to His Majesty's Naval Hospital, Antigua ” No copy'’ of his 
Amanuensis can now be traced, the name of Cunung was not to appear in pnnt {or ano 
twenty-three y'ears , but then it was to be made memorable , 

In the London Medical Gazette, November 21, 1829, there was a long report } 

Luke of the London Hospital of an operation performed successfully by him m Octo er^ 

(pp 235-239) He had removed three-quarters of the left scapula of a 
for sarcoma of the bone and it was said that she bore this formidable operation 
well “ and did not famt ” The account was read by a former naval surgeon, r 
Hutchison"^ who practised m Duchess Street, Portland Place, London, and t e ne^ 
he sent a letter to the Gazette Through this chance correspondence ve ea 


r 


* Alexander Copland Hutchison F R C S author of " Hutchison s Surgery ^"d oth 
se^ed m tL Navy from 1801 to 1807 and from his expenence at sea, boo^ dean ^ ^ ^ 

faction and diseases among seafanng people He became senior surgeon extraordina 
Cke of a^rence a^^ vas senior surgeon'^to ?he XVestminster General Dispensan 

THE JOURNAL OF HONE ^ND JO< 



KM PH CUMING AND IHL INTI 


USCAPUIO-TIIOKACIC AMPUTATION IN ] H08 


.•501 


Cuming’s place in the history of snigcry In his letter Hutchison drew attention to a cast 
he had seen in 1808 at Greenwich Hospital 

V xounc s-ulor sboul U\cnl> one ^c^Ts of ngt presented hunself for a pension on .icconnt of the totnl 
reniosM be operation of the arm, scapula and cHmcIc, and ] perfectlj remember onr semImK tbe m in 
to the College of SurRcons or to some one of the London hospitals, to be there e\ iminetl ns to the successful 
result of this formidable operation Gun-shot wound. 1 think, was the injury mllicted, and the operation 
was determined on and performed b\ Dr Ralph CumniK, tlien siiigeon of the Naeal Hospital at Antigua ’ 

] In a subsequent letter, published on Januaiy 21, 1810, in the Ga/cttc, Hutchison added 
that the case had been exainined at St Bartholomews Hospital He added that there tsas 
doubt that the surgeon had removed the forequarter at operation and that it was not a 
case of traumatic amputation by the shot that wounded the seaman Cuming’s priority m 
performmg interscapulo-thoracic amputation rests on this e\udencc Hutchison gave no 
other details, and the few records of the Naval Hospital at Antigua that have been preserx ed 
shed no further light 

From later reports of amputation it is possible to form an idea of the hazards of the 
operation It ivas in that 3 'ear that new regulations had been issued for the Home Hospitals 
and if Cummg's patient bad been at Haslar or Plymouth he w’ould have benefited from the 
greater care then given to patients— bathing wnth soap and warm water, clean bed shirts, 

. night caps twice a week, linen sheets fortnightly, hair mattresses, blankets and pillows The 
surgeon w'as urged " to soothe and cheer their minds by the most humane attention, to hear 
with patience all their complaints, to explain and redress as far as possible wliatei er the}' 
may think grievances, by every expression of consolatory kindness, which will naturall} 
inspire them with confidence, exhilarate their spirits, and add to their hope of recover} , to 
which it cannot fail to contnbute " One nurse w'as to be allowed for every seven patients, 
with provision for night nurses Hospital labourers cleaned instruments, prepared dressings, 
and attended patients when necessary 

^ Nevertheless few' of the amenities provided m the new' regulations for Home Hospitals 
’’ -ah have been available in the Leeward Islands " His Majesty’s Naval Hospital at Antigua ” 
' w As one of the many establishments that arose from the urgency of the times The prevalence 
of yellow' fever kept this small hospital full, and Cuming gained experience of this disease 
for he W'as responsible for the care of fever patients m addition to British w'ounded and 
wounded French prisoners-of-w'ar The buildings were placed on a low' hill to the north-east 
of English Harbour, the dockyard on the south coast of the island w'hich Nelson made one 
of his bases These vanous establishments were gradually closed dow'n at the end of hostilities, 
and by 1815 aU naval staffs and stores had been centralised in Bermuda But a map of 
Antigua, dated 1818, show's that the naval hospital w'as still m existence The staff was 
indeed inadequate it included only the surgeon, the second surgeon Robert Johnson, a clerk, 
matron, nurse, porter and barber, J B Douglas the dispenser, his negro assistant, and 
Pompee the watchman By day, the entire nursmg requirements were met by the matron 
and nurse by night, “ contractors' nurses ” were hired to watch the sick The whole 
establishment was adnunistered by the hospital agent who was responsible for aU expenditure , 
he himself drew the highest pay Curmng’s official pay was fifteen shillmgs a day, and three 
shiUmgs and fivepence for rations, but he had so many allowances for other duties, such as 
attendance at the Yard, that in one quarter he was paid as much as £295, 12s 9 ^d 
^ , Cuming was handicapped not only by hrmted nursing help but by primitive conditions 
. d a tropical climate The risk of sepsis was obviously great Boding of instruments after 
cbntact with septic cases had been advised in 1808, and knives were scalded because it w'as 
believed that warm instruments inflicted less pam than cold steel Opium or rum was 
smetimes used for analgesia but this was exceptional A piece of leather for his patient to 
Chew may w'ell have been given by Cuimng when he placed the young sador on the chair 

VOL 31 B, NO 4 NOVEMBER 1949 



592 


J J KEi:\ IL 


With more consideration for the clothes of the patient than for his comfort it was usual to 
remo\ e them entireh at this stage The assistants grouped themselves about tlie cliair • 
John Woodall, m 1639, prescnbed a minimum of fiae assistants Sir Charles Bell.r wTitiii" 
thirteen 5 ears after Cummg’s operation, reduced the number of assistants to four and m In' 
“Illustrations of the Great Operations of Surgerj ” (1821) gaae a aaaid description of 
amputation at the shoulder joint The legend to his illustration reads 


1) The assistant or fnend who supports the patient in his arms 2) A stout assistant who holds 1 sluti 
which IS round the patient s boda and who supports him against the pressure of the neat figure 1) Tin 
assistant surgeon w ho stands behind the patient and who with his thumb, presses the sub claMamrtcrd 
abo\e the claMcle 4) \ junior assistant should be seated here (on the floor) as much as possible out 
the waa of the operator His business is to hold the shattered arm to raise it, and moae the hunicr/' 
as the surgeon maa direct during the operation 5) The operating surgeon, aaho now sees that caer\oni 
’s in his place and knoaas his duta and understands to do aahat belongs to him, aaithout bustle and witliom 
improper interference 


Cuming had but one official assistant in hospital and moreover, for the technique of tlic 
operation he contemplated, he can have had no precedent It is true that in student dai' 
he must have studied Alanson’s work on amputations, of which a second edition had appeared 
< a few 3 ears pretuousty He mat have read Cheselden’s descnption of Samuel Wood, the 
miUer who m 1737 suffered traumatic right forequarter amputation while at work and wa- 
removed to St Thomas’s Hospital the next da 3 ’’ thus leammg that gross mutilation was not 
incompatible with suiiival He ma 3 have foreseen the chief danger of the operation— air 
embolism of the subclavian vein We do not know whether he compressed the subclavian 
arterv' with a hard dry sponge above the clavicle, or whether he first resected the clavicle 
and hgated the v^essels, both methods w'ere used subsequent^ His next step would have 
been the formation of an antenor flap and division of the pectoral muscles and brachial plevu? 
while the assistant made tense with his hands the structures to be divided A postenor flap 
would then be fashioned with separation of the soft parts from the scapula and rapid teann'' 
of the tissues, held b}'’ strong hnen or leather retractors as the upper extremity was draggd' 
awa}’’ Keen, in the age of anaesthesia, said that he took two hours to perform the operatul 
m a case of mahgnant disease, but Cunung almost certainly subordinated everjdhing 
speed and used rapid sweepmg incisions Bell stressed the need for decision and rapidirf 
declanng that “ the knife is to be handled more like a sabre than a surgeon’s scalpel 
Haemorrhage from so vmst an area must have caused great anxiet}^ its control was entireli 
digital Close on half a centur} W'as to pass before another naval surgeon, Thomas Spencer 
Wells, workmg in the hospital in Sm 3 TTia dunng the Cnmean War, introduced the forcep 


* The identity of the patient cannot be definitelj established but the Monthlj Iduster Book o 
Hospital at Antigua has two entnes which are perhaps relevant Thomas Jones of Vonl 2^ 
Quartermaster was admitted on March 11, 1808 he had an arm amputated and remained 
1808 when he was discharged to the Ptdtiirk for passage to join the Fleet bound for Europe Jo , , 
of the Laura was admitted on March 18, 1808 wounded by a shot in the left shoulder he w jjo^pital 
June 16 1808 to the Lily for passage to Europe It wall be noted that Meinnes remame 
nmetj davs Jones fortv-two dav's suggestmg that the wound was more senous tlmn ® c' 

There is no mention of amputation in the case of MeInnes but this does not e\clude e Cooper 1 

traumatic amputation before admission This view is supported b> a statement bj ba London 3 

his ‘ Dictionarv of Practical Surgerj ’ (Second edition 1813 p 483) ‘Ihave latelv .f tjje Fo'* 

voung sailor whose arm was completeh' tom off at the shoulder bj a cannon-ball worn senses at 3 

at Guadaloupe in IMarch 1808 he suffered no dreadful concussion of his „s of 

impaired This case was verj remarkable as the scapula was so shattered, that iVir o ,< 

was under the necessitv of removing the whole of it The patient recovered The vo 

account I heard I do not beheve the axiUarj^ artery bled immediately after tne a testimonv 

man was latelv shewn to the gentlemen at St Bartholomew s Hospital quite we jiis sccov 

Samuel Cooper suggests that John lAIcInnes was the patient Hovvever Cop and Hutc^^ amputation w» 
letter to the London Medical Gazette already mentioned stated specificallv jonc= "as t 

nrt traumatic and his evidence was not further disputed This suggests that Thomas j 

patient rturer on ana* 

t Sir Charles BeU (1774-1842) graduate of Edinburgh anatomical vv-nter a^ ^is^ ^ofessor of S'-' 
and surgery m the School of Great Windmill Street, surgeon of the Middlesex H sp ^ 

Edinburgh ,, 

and jomr 
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RALPH CUMING AND THL INTDRSCAVULO-THORACIC AMPUIAIION IN 1808 '>08 

named after him Cuming had to grasp the great vessels between finger and thumb wIiilc his 
assistant placed a ligature about them Silk liad displaced wav thread for this purpose, m 
accordance with the practice of Frencli surgeons When the wound was finally closed, and 
the edges were held m accurate contact with adhesive straps, it was ]^robably dressed with 
a poultice, a method that remained m favour until it was displaced b}' the absorbent dry 
dressings introduced by Gamgee m 18 15 Over the poultice were placed broad and long strajis 
of adhesive plaster reaching across the back and breast hinally a spica bandage was applied 
Such cases were usually dressed on the fifth or si\th day when " emollient cataplasms ” were 
abplied to correct the tension and inflammation Cuming would give his patient the 
4stomary thirty drops of laudanum, repeated tw'cnty minutes later if there w'as no jelief 
from pain It w'as usual to give wane every two or three hours " Symptomatic fever " was 
treated by purgation and barley water acidulated wath crciit tariai The healing of such a 
evound must have taken at least three months under the septic conditions in w'hich Cuming 
■worked The wdiole record may horrify the surgeon of to-day, and yet we must respect the 
confidence and courage wath w-hich Cuming extended the frontiers of surgery under such 
immense difficulties There is no doubt that he deserves a place m history wath those of 
his great contemporanes 

In all these Leeward Islands there are enclosures, seldom frequented, to which the curious 
stranger may be drawn by shaded solitude or the glimpse of an obelisk or pillared um The 
'dappled sunlight plays on inscnptions that record a great tragedy, for these are the graveyards 
of yellow' fever It is not that special cemetenes w'ere resented for its victims but that 
sometimes this was the only cause of death The infection that decimated colonists, and 
swept aw'ay garrisons, cut dowm the young and vigorous Throughout the spring and earl}' 
summer of 1808 the number of " fever ” admissions to the Naval Hospital at Antigua 
increased steadily and m the first six months of 1808 they accounted for nearly all the 650 
admissions The mortality w'as high and many patients were noted m the muster book as 
bemg m a dying state Epidemics were capricious, they appeared sometimes m the urban 
population and at other times among the plantation workers, Europeans, new'ly arnved in 
th^ island, might escape while the seasoned garrison succumbed , w'hereas at other times the 
nq\v amvals died in great numbers As late as 1866, when Thomas Nicholson published his 
" Essay on Yellow' Fever,” based on long experience m Antigua, it had proved impossible to 
arrive at any conclusion that would indicate the probable course of an epidemic, still less its 
cause Blood-letting and massive doses of calomel and quinine proved uncertain remedies, 
and the authonties agreed that, since nothing could be done, the chief duty of medical officers 
W'as to cheer the \nctims and maintain their spints Cuming w'as a surgeon but he attended 
to the fever cases He attempted a new method of treatment— the application of cooling 
dressings soaked in rum In that climate they must at least have brought some relief and 
the results appeared to ]urtify reports to the Admiralt} Cuming wrrote asking for bottles 
and utensils, he wanted a further assistant— a “Hospital Mate”, he wanted a General 
Inspector of the hospital , he asked that his work as physician should be recognised since the 
Board had stopped all private practice The many letters he sent to the Admiralty disclosed 
the strain under which he was working On February 8 he ivrote on a more serious matter, 
sending an affidavit respecting an affray between himself and Captain Napier of the Pxdturk 
The Board accepted his explanation and added, m their reply of Apnl 7, that the iron cradles 
he needed were being sent, they asked to be informed further of his experiments on 
^^efngeration w'lth Rum But in Antigua itself Cunung’s relations were less satisfactory 
be that his many activities, and the emoluments ansing from them, were a cause of 
jealousy, it may be that he was trying to do too much, that he was too direct in his methods, 
and that he was lacking in sensibility On February 9, 1808, he wrote to the Admiralty 
saying that the mcidence and mortality of the fever could be reduced if certam local measures 
were taken He referred to the ease with which sailors could procure rum, to the debilitating 
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effects of exposure to the sim and excessive]}^ hea\y work, to the ]a\ity \ntli whidi men 
were allowed to sleep exposed to the night air, to the excessive shore leave and inadequate 
nutntion, and to the need for substitution of bread for biscuits The soundness of Ins pnnciplt s 
w'as established by the regulations that w'ere framed later, but at the time they were probabh 
no more than a source of imtation to the island authonties The wdiole unhappy position is 
revealed in a letter from the Commander-in-Chief, the Hon Sir Alexander Cochrane, Rear 
Admiral of the WTiite, dated February 4, 1808 He informed the Commissioners of tlie 
Admiralty that the surgeon at the Naval Hospital at Antigua had been involved in dispute 
and quarrels ever since his arrival m the island, that his complaints w'ere so frequent aiJ 
voluminous that the Commander-m-Chief could not attend to them all, that he w* 
“ litigious,” that he was heartless, that while still m their hearing he declared that patient- 
would die, and that he performed his professional duties in an ungracious manner Cochrane 
asked that Cuming should be superseded There could be only one answ'er to such a letter, 
and a pencil note was scribbled on it by the Board to the effect that immediate action was 
to be taken Another marginal note on the letter states that Cuming w'as then dead 

The incidence of yellow fever in the region of the Naval Hospital and chief militan 
station m Antigua was high Thomas Nicholson, writing of the epidemic of 1840, remarked 
on how “ indeed, the poisonous atmosphere appeared to be confined wrthin very small 
limits,” and it was \vithm these limits that Cuming lived and that tragedy overtook him 
On June 24, 1808, young Ralph Cuming, his son, died, and the next day he himself died 
The notice that appeared in the Gentleman’s Magazine for September 1808 is very bncf 
and does not mention the infection that killed father and son There is no relevant entr\ 
m the hospital muster book except that R Johnson was appointed Surgeon on June 2 ') It is 
likely, however, that they died of the all-prevailing fever The obituary pays tribute 
” his loss will be severely felt a very skilful and able surgeon ” and there, far from hi' 
home in Romsey, Hampshire, the story of Cuming’s brief triumph ends It was only twche 
years since he had been passed by the Company of Surgeons as second mate of a first rV 
“At a Court of Examiners holden at the Theatre the seventeenth day of April, 170jJ 
He had more than justified the high estimate of his examiners 

V 

My thanks are clue to W J Bishop, F L A , of the Wellcome Historical Medical Library, Surgeon 
C Keating, CBE, RN and D Bonner Smith, F R Hist Soc , Admiralty Librarian, for some ol 
references and to H N Blakiston and R H Ellis of the Public Record Office for much assistance m tnc 
manuscripts there 
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PIONEERS OF OSTEOGEm* 

FREDERICK OLDFIELD WARD 

Jessie Dobson, London, Engl^i^d 


Recoidcr, Royal College of Surgeons of England 


f 

Fredenck Oldfield ■\'\'’ard entered the Medical School of King’s College Hospital I'j 
October 1833, when he was fifteen 3 ^ears of age His parents resided at that time m Camberiu// 
and his early education had been gained with a Dr Knox of Tonbndge His career as a student 
appears to have been successful enough and we know that he gamed a medal in Chemistn 
in 1835 and a silver medal in Botany in 1837 While still a student he wTote " Hiinnn 
Osteology ” which was published in 1838 In the preface he said that his book u'as the result 
" partl}’^ of researches m the museum and dissecting room, prosecuted at intervals dimng tin 
last five ^J^ears partly of a careful perusal and comparison of the best English and foreign 
works on the subject,” and added that his aim in the work was brevity “ But holding that 
true brevit}'- consists not in expressing ideas in a small space but in conveying them m a 
short time, I have not thought it inconsistent with this design to dilate freely upon some 
obscure and difficult points which have been passed over in a few lines by previous wnter-. 
\\'hatever contradictory statements came under my notice m the course of this comparbon 
were noted doum, and made the subject of careful research in several extensive anatomical 
collections which afforded me the opportunity of companng nearly two hundred specimen 
of each bone ” 


The book is of small dimensions The pages of the first edition measure only two an'i 
three-quarters by four and a half inches, the volume bemg one and three-quarters met 
thick Though it cannot be said to present the attractions of the modem text-book, its tj 
and illustration achieve a degree of accuracy and a level of descnptive wTiting that is selo- 
encountered even to-day * 

No record can be found of his taking the final qualifying medical examination but 'u 
know that for some years he practised as a surgeon His interests extended far beyond 
confines of medicme In 1842 he published an essay on mosaic and tessellated pavcnic/i( 
He became acquamted ivith Mowbray Moms, manager of the Ttmes, and it ivas 
arranged that Ward should write a senes of articles for the newspaper on subjects of gi.nc''^ 
interest Several of these dealt with the water supply of large towns, and in a letter to 
Moms, dated October 16, 1849, he says ‘‘ I hope you mil not think me proud or 
mentionmg this further fact — but I was assured (and I think not for flatter} s si 
hona fide) that our sanitary articles have attracted special notice and are pro 
extension of the sanitary power, etc The vast subject of this arterial organisatiori^^^ ^ 
metropolis is shapmg itself in my nund I seem to see the intncate pr 

the heart-hke engines — the inward flowmg water — ^the outward caput vtorhium ^ ^ 

itself underground and begmnmg to palpitate and live — as when mcipient nta i } ^ 

the sleeping germ wathm the egg ” An article on the fungoid theory of cholera ap 
November 1849, and there vere others relating to matters of public health 

The fee agreed was five guineas per column, but letters imtten by ar ^ ^ 


— -- - — j — , fortorv to hnn 

Moms in 1850 reveal that the monetary arrangements were far from sa is 

stressed the great value of his contnbutions and their effect upon the pu 

year he submitted a plan for the organisation of the newspaper / „ prf)fit of 

an ex-treme simplicity and facility of execution, it appears like to pro that a ' 

£500 to £1000 a \ ear if adopted I am accustomed to think it fair an egi 
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who IS not rich should piofil bv his devices, xvhclhei Jileiaty oi nnhistn.il and slinuld you 
.ee no objection to the proposal I N\ould agice to communicate Ibis plan to tlu / inics, leaving 
the Journal the option of adopting or icjccling tl, on condition that, in the latter case the 
plan should not be divulged, and m the formci that the lesiilting benefit should be eijiially 
iiMded between the jiroprietois of the 1 mts and myself " I otters cxch.inged at this tirm 
between the Manager and M ard show that relations between them wore beeoming incroasingh 
difficult and, indeed, their fncndship would ha\c ceased altogether had it not betn for the 
mten ention of Professor Partridge, of King’s College W ard’s connection w itli the nc wsjiaiier, 
liowexer, terminated at the end of July 18 »0 

\ He took sernce as a clerk to Josejih Hume who intioduced linn to Ldwin Chadwnck, 
both of whom were pioneers of the new medico-legal group of sanitary ri formi rs 1 ired with 
their enthusiasm, Mard wrote at this time a number of jiojiiiliir articles in winch he criticised 
w'ater supply and hygiene and proposed control under one central board of all sanit.ition in 
Great Britam Mam papers were published at his own expense On Scjittmbcr 20. I8‘i2, he 
attended a Congress of Hjgiene at HrasscK and deliicred an address entitled “ Cvciilahon 
on stagiiaiiou A contemporary writes speaks of him as " \n able writer, a persexenng 
speaker or rather reciter of his own pamphlets, with a sjiccial talent for claptrnji phrases and 
the faculty of rapidly acquinng and emploxing, when addressing an uneducated audience, 
the technicalities or hard words of any science He began to study h 3 alraulics (tlic most 
'"abstruse branch of engineering) when he became a drainage agitator and he knows just enough 
of the higher branches of anthmetic and mathematics to astonish and purrlc those who know 
nothing but he has tw'o qualifications which sene him well— courage and connections " 

At this time he also speculated m man 3 ’’ small patents and it is said that unsuspecting 
tradesmen paid dearly for their infringement of forgotten patent rights of Ins inventions In 
1854, on the recommendation of Lord Palmerston, Ward was appointed Commissioner of 
Sew'ers and evolved a plan for the drainage of London 1 he thcor}’’ was acknowledged to be 
excellent but was said to be impossible of execution it was desenbed as tlic “ quart-into* 
— it-pot " plan Political unrest at this period, combined, ma 3 be, with Ins adinnced and 
'''(entnc ideas, caused him to lose his office, though he apparentl 3 continued his investigations 
inio the subject of w^ater supply, for in September 1856 he addressed tlie International 
Congress of Public Health in Brussels and m the same X'car ]:)repared the second edition of 
" Human Osteology ” Tivo 3 "ears later, a letter from ^^ffird on punfication of the Thames 
w'as published b}'^ 'William Coningham, Esq , M P , to whom it had been addressed Apart 
from this, nothing is known of his activities for almost twent}^ 3 ears though Sir John Simons, 
Medical Officer of Health for London, w'ho had been a fellow'-student at King’s College, 
mentions m his ' Personal Recollections ” that before his death Ward suffered “ enfeeblement ” 
In 1875 M^ard completed the third edition of " Human Osteolog}'^ ” His mental and ph 3 '^sical 
powers deteriorated to such an extent that he entered St George’s Retreat Lunatic As 3 dum 
at Ditchlmg, near Lewes, and died of general paratysis of the insane on November 15, 1877 
Ward s expenments to show the nature and composition of bone provide interesting 
conclusions^ He studied the elasticity of the clavicle and WTote ("Human Osteology,’’ 
page 284) The clavicle has always been supposed to possess a certain elasticity in virtue 
of Its double curvature, but no attempt, I believe, has hitherto been made to ascertain, by 
direct expenment, the amount of its resilient property I have endeavoured, by the following 
expenments, to obtam an approximate measurement of the elastic force resident in this bone 
^clavicle W'as taken from a well-developed, middle-aged, male subject, shortly after death 
- M laid upon a smooth surface, with its shaft perpendicular to the plane of a wall, against 
which its inner extremity rested Upon the outer extremity of the bone, thus disposed, a 
smart blow' w'as now' struck wath a hammer, in the direction of its long axis The hammer 
rebounded from the end of the bone, which sprang to a distance of nearly two feet from the 
W’a 1 Mr Fergus of King’s College, m whose presence the tnal was made, suggested that the 
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effect might depend m some measure on the elasticitj^ of the cartilage until winch the on(l^ 
of the bone w ere in\ ested The experiment w'as repeated after the cartilage had been rernoi ui 
bj^ scraping and thereafter the bone sprang as far, and sometimes even farther, tiian hifon 
Another experiment conducted on tissue from the centre of the lateral cond\ lo of the femur 
was designed to show the strength of the reticular tissue, a cubic inch of which could sustain 
‘ four hundredw eight without sensible alteration ' ” 


■wliic*! a 1 Ine I nacipal support and 6 a cro piccct>ing 
a to the or column which su'Jtams the whole Ik is 
enden tnat the piece a contributes its njirfi/y and 
th'’ Ply’Ll, I by Its iciiaeiiy to the support of the t\eight 



n o her won s Ihit the weight ten Is to lend the for^ne" 
and to f/r frA the latter Rcfcrnn" to Fig 1 (lu which 
the direction of the principal fibasis sh )\\n with ht titious 

Figs 1 and 2 

Reproduced from pajje 370 of Human 
Osteologj bj Oldfield Ward 


On page 370 of "Human Osteolog^,” Ward 
illustrated the tnangle in the neck of the fcnuit 
wath which his name is still associated (Fig l| 
He WTote " The structure of the neck is sliown .n 
Fig 1 in the subjoined diagram It resembles in 
its mechanical pnnciples a bracket of the kind 
represented m Fig 2 in which a is the pnacipil 
support, and d a cross-piece tjung <? to the wall or 
column which sustains the wdiole It is e\idcnt 
that the piece a contnbuted by its ngiditi, and 
the piece b by its tenacity, to the support of the 
weight, in other words, that the w'eiglit tench to 
bend the former, and to stretch the latter Refemng 
to Figure 1 (m which the direction of the pnncijul 
fibres is shown with fictitious distinctness— tlic 
cross filaments, etc , being purposely omitted) wt 
find the pieces a and b of the bracket respectnch 


represented by the sets of bonj^ fibres marked cm 
and bb The fibres aa are inclmed columns supportmg the epiphysis of the head cc and 
resting below' upon the thick waU d of the neck The transverse fibres bb decussate tiir 
columns aa, and tie them to the thin upper wall e of the neck, and to the arch-work //i 
the upper extremitj' The middle of this arch-work presents a column of more conden')|l 


tissue, mdicated by the shaded portion / m the diagram this results partly from 1» 
decussation of the convergent fibres, partly from the presence of several bony canals 
the reception of nutnent vessels, that here descend vertically mto the bone through onfict 
in the upper w'all of the neck The mterval g (which obviously corresponds to the intenal^ 


befcw'een the parts a and b of the bracket. Fig 2) 


IS filled wth a loose reticular tissue, presentmg no 
determinate nor uniform arrangement ” 

A similar area is to be found m the calcaneum 
and Ward’s description is as follows 

" Thus, for example, a vertical section of the 
calcaneum from end-to-end exhibits the principal 
fibres radiating from the astragalar articulating 
surface — some honzontallj backw'ards to receive 
the transverse stram of the great extensors of the 
foot — a considerable number obliquely downward 



and backward, to transnut, through the tubercles ^ 

of the heel to the ground, the pressure received W'ard s tnangle m tiie calc-mcu 

from the astragalus— while a third set run font ard, jiow c;! 

diverging from each other as they advance, to strengthen the greater proces 

this bone IS subject to no directly vertical pressure nor ^rudurc I 

vertical fibres would help to resist, so we find no such fibres m the 

,n then place (between the fibres that descend rtembsl'"' 

obliquely fonvard) an empty tnangular mterval The same 
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materials is obscived m all the tarsal bones, awl it accounts for tlic gnat usisting jiowcr 
\\hich they possess m piopoition to their weiglit ” 

ard was particulaily mtcicstcd in the special stuicturc of bone wlicub^ its strength 
was increased Ho made this observation " Ihc arrangement of the cancellous tissue in the 
ends of tlic femur is \erj'^ remarkable, and, as it illustrates tlie general mecliaiiical |irmci])h s 
which determine the structure of this tissue throughout the skeleton, it should engage our 
particular attention In the lower extrenuty of 
the bone, it consists of numerous slender columns, 

«hich spnng on all sides fiom the interior surface 
tof the compact cylindci, and descend, converging 
towards each other, so as to form a senes of 
inierted arches, adapted bj their jiomtcd form to 
sustain concussion or pressure transmitted from 
below' These converging columns not only meet 
but decussate each other, and thc^' are further 
strengthened by innumerable connecting filaments 
and laminae, which cross them in all directions, so 
that no single arch could break w'lthont tliosc 
in its neighbourhood also giving w'ay Hence, 
notwithstanding the tenuity and bnttleness of each 
several fibre, the reticular structure possesses great 
strength as a w'liole ” 

Ward s account of the triangle in the neck of the femur attracted little attention for 
many years, but the introduction of roentgen rays showed clcarh' that the translucent 
triangular area w'as a normal feature of the femoral neck (Fig 4) Mention of it appeared in 
text-books It IS unfortunate that in *' Text-book of X-ray Diagnosis,” edited b} Shanks, 
Kerley and Twining, Ward’s tnangle is defined WTongly (Volume III, page 2S9) Mard’s 
■; ""jangle in the calcaneum is shown in Figure 3 

to read and 



1 IG •! 

Ward’s Irniif^lc m the neck of the Icnuir 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 

11 ACHONDROPLASIA 
Synonyms — Chondrodystrophia foetalis, Micromelia 


H A Thojus Fmrb^nk, London, England 


Achondroplasia is a congenital condition resulting from interference ivitli enclfoiKlral 
ossification and is charactensed b)'’ dwarfism of the short limb type, associated \ntli a lan;t 
head and, in many cases, so-called " tndent hands ” It is the commonest t 3 ^pe of duarlimi 
and perhaps the most ancient there is clear evidence of its existence sei^eral thousand \ eir^ 
ago Although he u as not the first to recognise that this affection was distinct from nckct', 
it was Parrot (1878) who suggested the descnptive title, achondroplasia The term 
chondrod 3 '^strophia foetalis was suggested by Kaufmann in 1892 Even in recent 3 ears main 
cases have been reported as examples of achondroplasia which really belong to the chondro 
osteo-d 3 fstroph 3 ’’ group, while numerous “ atypical ” cases have been published nliicli at 
present it is impossible to classif 3 '’ 

As to its frequenc 3 '’, Caffe 3 ^ (1948) reported that at the Babies’ Hospital in hew lork 
'' Cit 3 ^ fort 3 ’^-three achondroplasiacs were identified radiologicaUy m the course of fifteen \cars, 
m the same penod there were fifteen cases of osteogenesis imperfecta, fourteen ateleiotie 
dwarfs, ten cases of gargo 3 dism and nine of multiple exostoses (diaph 3 ^sial aclasis) 
Achondroplasia undoubtedl 3 ^ occurs in certain animals, but it is no longer regarded as a 
satisfactor 3 '’ explanation for the stunting of limb-grovdh in all short-limbed species A lethal 
form of the disease has been reported in rabbits (Bro\vn and Pearce 1945) 

Hereditar 3 and familial influences — These are apparent only in a minority of cases, but 
achondroplasia has been traced through as many as six generations in the male line (Fliemistcr 
1924) Most cases — nearl 3 '' 90 per cent of the senes studied b 3 ^ Morch (1941) — are sporadic 
Nevertheless there is a 50 per cent chance that a child, one of whose parents is an achondrc^ 
plastic dwarf, viU also be affected Difficulties m labour m the female achondroplasu^,' 
interfere %vith mhentance It has been met wth in turns, one or both being affected 'u 
Sex — Females are rather more frequently affected than males Rischbieth and Barringtof 
(1912) found sevent 3 '^ females and fift 3 ''-six males in the senes they investigated 
Age — The charactenstics are present at birth, whereas m cretinism and chondro ostcn 
dystroph 3 '^ the special features, including the dwarfism, develop after birth It is usiialh 
said that most die before, at or soon after birth, which is often premature at about tla 
eighth month The maternity hospital records examined by Morch shoived tliat bO 
cent of affected children died dunng the first 3 '^ear of life In view of these statement'- it ' 
cunous that the patients that sumve are so singularly sturd 3 '^ and robust, and that the\ I'l 


to an advanced age 

Etiology — Achondroplasia results from a developmental fault inherent in the j 

cause of which is entirel 3 '^ unknoum Of the various explanations that have been 
none has received general acceptance The failure of normal ossification of the long 
IS apparent in the foetus towards the end of the second month, or earty in the thir 
of foetal life This fact, and the occurrence of the condition in onty one of a pair 
eliminates the possibilit 3 '^ of an endocrine error as the cause It affects all races an ’ ‘ 

mentioned, it occurred m prehistonc times This is one of the conditions " J <( 

suggested were the result of excessive intra-utenne pressure caused either y ^ 
a small amnion, but if this is true, how is it that most cases are so singular ! 

Clinical features— These are obnous at birth, whether the child is a ive or ^ j, 

IS the most staking feature, the reduction in height being due .F 

lower hmbs men adult life is reached and growdh ceases the ,3 ,,,, ,, , al. - 

four feet and may be as little as two feet six inches The mid-poin 
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the ™.b.l,c„e ™d mav be as as 11, e lo«c, end nl ,l,e stern, nn Alllion,!, the spnn ,s 
affected to some catent, tlie Innbs are str,k,ngly short ,n con,|,.irisi>,i «,tl, the trnnk i he 
hngers may not read, belotv the greater t,od.anlors I he shortness nt the Ion, r h.nbs 
enLle a clnld to Uss Ins toe, avith ease tvhen standing 1 he i,roM,nal segmcils nt tile Innbs 
—the humeri and femora— arc moic affected than the distal segments {rlii/oiiKht imtronKlia) 
The head is large and brachj cephalic, and snggestne of In droccplialus nliicli mat be present 
n mild degree, though it is not progressne (Dandy 1*121) I he front.il rigion is rather 
prominent and the bridge of the nose is dci>icssed and flattened 1 he li]rs arc often thick and 
luring the early months of life the tongue may protrude 1 he mandible m.n be somenhat 
prognathous Dentition is normal The spine niaV he lordotic but is often surprising!} flat, 
ihe apparent lordosis being due more to the unusual jirominence of the buttocks than to 
=\cessive cunature of the lumbar spine This deformity docs not flatten out .is tlie child is 
laid on its back, not even when the hips arc fully flexed Ilicrc m.iy be a kj photic ciiree 
in the dorsal region The chest is small and flat, the ribs being abnormally short w ilh perhaps 
bome “beading” at their anterior extremities (Parsons 1010) the costal cartilages art 
unaffected The breadth of the shoulders is up to the atcragt Ifloicmcnts of the shoulder 
]omts and supination of the forearms may be somewhat limited (Caffex 1*MS) 1 ixcd 

abduction of the upper limbs, with limitation of adduction, has been reported I'-xteiision of 
the elbows may be limited m one case examined, extension was checked at 120 ckgrets 
The hands are short and broad, and frequently, but not invanably, tbc\ displa} a 
tjqncal deformity The middle finger is short and the fingers arc more nearly of equal length 
than m a normal hand The digits, which are all rather short and thick, duerge, the space 
betw'een the second and third fingers being particularly wide thus is formed the " mam en 
tndent ” of ^lane (1900) The legs are often bow-ed, except in younger children in whom 
they are usually straight and only occasionally valgoid The bowing, associated in some 
cases wath hjTDerextension of the knees, is due mainlj^ to curvature of the tibiae, the deformitx 
occurring usually, but not invanably, in the upper part of these bones Correction of 
■deformity by osteotomy may be ]ustifiable, but is seldom necessary 1 lie head of the fibula 
lies abnormally high The general appearance of the limbs is one of sturdiness with some 
fenlargement of the ends of the bones The musculature is often above the axerage tliese 
patients may perform feats of strength and be able to nse from the floor m one mox ement 
(Parsons 1936) The gait is rolling — probably because of the backw ard tilt of the pelxas and 
thepostenor displacement of the hip joints, it is certainly not due to coxa vara, thougli it 
IS often stated, quite incorrectly, that this deformity is always present 

The skin is thick and the soft tissues generally seem to be too long for the limbs so that, 
m younger children, folds and furrows are formed between rolls of fat The abdomen is rather 
large and prormnent Intelligence is normal, but the subjects of achondroplasia maj' be 
affected psychologically by their difference from other children or by the curiosity the)' mx'oke if 
they jom a performmg troupe Sexual development is normal, or it may be somexvliat excessii e 
Although m most cases the xvhole skeleton is affected, the impairment of growTh is 
occasionally of a more limited distribution, exceptionally the dw'arfism is even confined to 
one hmb The author has seen a woman xvith both humen dwarfed to a marked degree 
while the forearms, lower limbs, head and body W'ere all of normal size 
Blood examination reveals nothing abnormal 

Radiographic appearances — The long bones are short, strong and rather dense The 
iemora and humeri may be less than two-thirds of the normal length The curves and 
^uscular impressions are exaggerated The shafts may be thickened but usuaUy the increase 
m diameter is more apparent than real and is due to the reduction in length The medullary 
canal is reduced m size and may be obliterated by cancellous bone Splaying of the ends of 
the shafts is more abrupt and obvious than in normal bones and the terminal surface is 
irregular In some of the major long bones, notably in the region of the knee joint, the end 

VOL 31 B, NO 4 NOVEMBER 1949 



602 


H A THOMAS FAIRS AN K 


of the shaft is notched centralJ} to form a V-shaped surface The epiplnses appear to Ik 
large but as a rule the} are not abnormal m size The}’- may begin to ossify somewhat carl\ 
Mhile fusion with the shafts shows great vanation, occumng either earl}, late or at tlu 
normal time A stnking feature is the position of the epiphysial centre close to the end of 
the shaft, and tucked into the apex of the V-shaped notch of the metaph}sis wlien tliN h 
present The two hmbs of the notch may appear to embrace the epiphysis— an imjires'^ion 
that IS confirmed by histological examination In young children the position of the 
epiph}s]al centre so close to the diaphysis results in considerable increase in depth of tin 
joint space as seen m radiographs (Fairbank 1934) In a stillborn infant there may be such' 
shortness of the diaphyses that more than half the length of the limb is formed hi tlic 
epiph}ses (Khoo 1945) The clancles and fibulae are much less affected than other lone 
bones The relatn^e excess in length of the fibula may be regarded as a persistence of flu 
condition that is said to be present normally at the eighth month of foetal life The fibular 
head lies higher than usual occasionally it may even participate m the formation of the 
knee joint Sometimes the shaft of the fibula is bowled The ulna, on the other hand, is 
occasionally shorter than the radius, as it may be in several other general affections of the 
skeleton The nbs are short — sometimes even less than half the normal length The stemuni 
IS short, broad and thick, and the sternal angle is increased The scapula is deformed, its 
shape suggestmg that the infenor angle has been cut off, and the glenoid is too small for the 
humeral head The pehus is reduced in size m all diameters The ihum, especial]}’- in adult>. 
is small and the crest is thickened In children the lower part of the ilium, above the 
acetabulum, is broader than normal and the bone as a whole is of a cunous shape The hip joint 
lies farther back than usual, so that the acetabulum abuts on the sacro-sciatic notch Sometime' 
the pubic arch is unusually wide The sacrum is narrow and tilted to an abnonnal degree, its 


promontor}^ protruding more than usual into the pehuc cavity Coxa vara is often stated to he 
common, even “ mvanabl}'- ” present, but this is not supported by exammation of radiograpiis 
The skuU is large the seUa may be small The charactenstic feature is premature fusion 
of the pre-sphenoid, post-sphenoid and basi-occipital, to form an os tri-basilare uhicli ij 
abnormall}! short As a result there is considerable dinunution m length of the base of th 
skull The foramen magnum is small and funnel-shaped, its diameter may be reduced t( 
half the normal The facial bones are unaffected The vertebral bodies may be somewhat 


reduced m depth but the total reduction in length of the spme is much less marked than that 
of the limbs Reduction in size of the ossific centres for the vertebral bodies was regankil 
as a constant feature bi Parrot (1878) , but the bodies are never noticeably shallow and t!ie 
kyphotic cun’e is long and gradual Nevertheless angular kyphosis, suggestive of that met 
wuth in the twn t}’pes of chondro-osteo-dystrophy, was seen in two undoubted casc> o 
achondroplasia examined b}’ the author in one patient only two years old the deforinit' 


almost disappeared on standing 

Fi og> ess — Even ivhen fusion of the epiphyses is delayed, adults are alw ays far be ow 


normal in height , 

Pathology — There is relatn’e aplasia of cartilage at the ends of the long bones 
all cartilage cells of the epiph}’ses is disorderly Accorduig to Hams 
degeneration of the cartilage is “ the underl}ung feature ” It may be degenerate, 
vacuolated and unusually vascular There is absence of the normal columnar^ ^ 
arrangement at the epiphysial fine, and provisional calcification is erratic The 
uregular and tends to be dense, with the cartilage cores dimmished in ca i re o 
absent (Caffey 1948) Hams regards the shafts as the senal summation o 
growth Periosteal ossification is normal or excessive The penosteal ferru e 

overlaps the cartilage-formed bone ” (Keith 1919) This explains the radio^aphic^^PP^^^^^^, 

in which it w’as noted that the cortex of the metaphysis appears to em 
part of the epiphysis An nnpoitant feature, often but not mvanably prese , 
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from the periosteum of a \asculai iibrons band oi layir 
between the 7 one of ossifring cartilage at the epiphysial line 
and the rest of the epiphysis, if, as occasionally liapiieiis, ibis 
fibrous larger extends across the whole diainctei of the bone, 
further gron th of the shaft must necessarily cease Accoi ding 
to Knaggs (1^27) this band may be formed by metaplasia of 
the cartilage The thymus, tlnioid and pituit.iry slum no 
constant changes 

Death at or shorth after birth is atliibnlcd cither to tin 
N inadequate capacitj of the thorax oi to cxccssnc reilnctioii 
m the size of the foramen magnum It has been said that 
general oedema and ascites may cause chniculty at birth 
Diagnosis — ^chondroplasiacs display their txpicnl features 
at birth, whereas infants with either of the two l\]ies of 
chondro-osteo-d^ strophr usually pass as normal for the first 
one to four years of post-natal life, and owe their dwarfism 
to the spine rather than to the limbs, moreover m these 
dw'arfs k 3 'phosis, ratlier than apparent lordosis, is the rule 
In the Morquio-Brailsford tjpe of cliondro-osteo-dystropliy 
the head and face are normal, while gargojlism is dis- 
tinguished by the heavy facies, mental deficicnct, corneal 
opacities, and enlargement of the liver and spleen In cretinism 
the charactenstic features are not recognisable at birtli 
The only condition that is likel}' to simulate achondroplasia 
at birth is osteogenesis imperfecta in a severe pre-natal case 
of this condition, the subject, whether alive or dead at birth, 
may display marked shortening of the limbs as compared 
' mth the trunk , but radiographic examination at once settles 
doubts as to the diagnosis Short limbs at birth maj^ also 
(be seen in dysplasia epiphysiahs punctata, but this is an 
exceedmgly rare condition wuth unique radiographic features 
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Case 17 TipJcal acliondro- 
plasla in a fcimle infant Note 
that the dw arfism is due chieflx 
to shortness of the lower limbs 
— not tlic trunk The mid-point 
of stature is at tlic lower end of 
the sternum The fingers reach 
onl\ to the greater trochanters 
The soft tissues of the limbs arc 
too long for the bones so that 
there arc man\ cutaneous 
creases and rolls of fat 
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CASE 18— ACHONDROPLASIA 

(Figs 53-57 ) Male, aged se\ en } ears Tj pical case Some limitation of 
Extension of the elbow joints limited Subluxation of the head of the 
the left elbow the subluxation occurs on flexion, the radial head 

Outer ends of clavicles bent down 


normal position on extension 



Fig 53 


Figs 53 and 54 

Case IS Tj pical short-limbed duarf 
(Fig 53) with large head, prominent 
torehead depressed bridge of nose 
small flat chest and prominent 
abdomen long dorsi - lumbar 
k\ phosis w ith minimal true lordosis 
but with prominent buttocks and 
relati\ e shortness of all four limbs 
particularly the proximal segments 
(rhizomelic micromelia) Figure 54 
shows the unusual shape of the ilia 
and the absence of coxa vara though 
the femoral necks are prolonged 
inw ards at the epiph 3 'sial lines Note 
the short femoral shafts splaj’ed at 
the extremities particular!}' the 
low er w hich show the typical central 
notches into which the epiph} ses fit 


extension of tlie Ihjk 
radius, particularh in 
resuming an approximatch 
(Under Dr R S Frew ) 



j?* 

Fir 54 
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Fig 57 


Fig 56 

Case IS Note the marked splavmg of the metaph}ses of the femora 
fFm 56) the central notches particularh in the femora the close P™' i 
the°epipMses to their respective shafts and the wide joint space in 
The upper limb (Fig 57) shows the stout shaft of the humerus with an unusun 
Siap^of ^he extremities of the bone The radial head is m an approMmatch 

^ normal position, the elbow being extended to the limi ^ 
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CASE 19 — ACHONDROPLASIA 

(Fic oS) Female child, aged sc^cn months, who disiilaycd 
all the features of achondioplasia 1 here was some 
asymmetry both uppei hmbs ^^erc relatively short, as .dso 
were the 'lover hmbs, but the left upper hmb vas shorta 
than the right The head vas large There veie h.w 

with pointed fingers There vas a lov dm sal k\plnsi 

(Under Dr R S Fiew ) 


Pig 5b 

Case 19 Radiograph of the leg shows the position of the 
epiplusial centres in the region of the Knee joint to 

tlw ends of the shafts and not in the middle of tlie 
cartilaginous cpiplnses Note the apparent widening of 
joint spaces 




I ir aS 


CASE 20 — ACHONDROPLASIA 

(Figs 59 and 60 ) Female, aged fne jears Typical case 




Pig 59 


Case 20 Lower hmbs showing the tjpical short stout bones with 
sp’aymg at the extremities irregularity of the ends of the 
metaphyses and characteristic position of the ossific centres Note 
the length of the fibula the head is abnormally high in both legs 
at the ankle joint the fibula reaches rather lower than usual 
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Case 20 Pelvis and hips showing the same curious shape of the iha as seen 
in Figure 54 Xote the flat horizontal roof of the acetabulum on both sides 
The femoral necks show some lipping on the inner side but are not varoid 

ASE 21— ACHONDROPLASIA 

,Figs 61 and 62) Female, aged five and a half years Typical case, clinically ami 
radiographically, except that the spine displays deformit}' that is suggestn^e of the 
chondro-osteo-dystrophies (Under the late Sir Henry Gauvain ) 



fill The lateral 

Case 21 Photograph shows the t3Yical features of achondroplasia ( J", ^ tjic ape': 
view of the spine shows the twelfth dorsal body slighth jr s both from that 

of an angular kjyhosis xNote that the shape of the vertebral 

seen m the Morquio-Brailsford s\T)drome and from that typica g t. > 
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CASE 22— ACHONDROPLASIA 

(Figs 03-07) 1 omali , ngccl tw o ^ cai s Below noinial liL'iglit foi lioi agi l^tlativt slifirint-s 
of the limbs espiciall}' the pi o\imal segments Head laigc facits not typical Intflligenci 
normal Hands trident Slight limitation of extension cif the elbow joints Angular Ktphosis 
of the sjnnc with ajicx at doisi-lumbar junction on standing the Kyjihosis almost disajiix ars 
Radiograjihic ajijicarance of long bones and of ilia is tvjncal of achondroiilasi.i I he lowir 
ends of the scapulae arc square, as if the angles had been cut off 



Pig 63 

Case 22 Thoras and shoulders with arms c!c\itcd to show the curious 
square ' angles of the scapulae 





Fig 64 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 

12 CRANIO-CLEIDO-DYSOSTOSIS 

H A THOMA.S Fairbaxk, London, England 


This congenital condition is charactensed b}’’ deficient formation of the claiicles i\itli 
delated and imperfect ossification of the cranium, associated in manj cases \ntli otlici 
anatomical errors The first case of clamcular defect is said to ha\ e been reported b\ Martir 
(1765) One, with both clamcles and the skull affected, was reported m 1871 b} Sclieuthaiicr 
Mane and Sainton (1898) named the condition hereditar}^ cramo-cleido-dj sostosis and callcn 
attention to irregulanties in the dentition For long it was thought that the changes weii 
confined to bones that normaUj ossify in membrane but, m fact, bones preformed in cartilai:^ 
are often affected 

In ^’le^\ of the wdespread and vanable abnormahties discovered m cases that might In 
regarded as belonging to this group, Rhinehart (1936) suggesfed the altematue title of 
mutational d} sostosis — a suggestion that was supported by Soule (1946) — but this seem^ to 
be much too comprehensive a title Three valuable reviews of the subject ha\ e been published 
^ bj FitzwiUiams (1910), Fitchet (1929) and Soule (1946) 

- Hereditary and familial influences — Heredit 3 '^ undoubtedl}^ pla 3 ^s an important part iii 
the incidence Stocks and Bamngton (1925) found that the condition was inhented in more 
than half the cases the 3 '^ collected, namety in ninety-six of a total of 144 It has been traced 
through fi^e generations (Soule 1946) but it is said as a rule to disappear after two or three 
generations It ma 3 be mhented through either parent wnth about equal frequenev Soule 
combining Fitchet’s figures with his own, found that in a total of 323 cases 198 were familial 
these occurring in fift 3 ^-tw '0 famihes, w'hile 125 cases w'ere sporadic 


Se \ — Both sexes are affected to an approximately equal extent 

Age — It ma 3 be discovered at any age The cranial deficiencies ma 3 '' be noticed at birtj 
Fitzwilliams’ cases included a baby one month old and a wnman of sixt^ 3 ’^ears The dcfectu 
claMcles cause little if an 3 ’’ disabihty and may easily escape notice for mar’i 3 'ears but near 
70 per cent of the reported cases w'ere discovered before the age of tw'ent 3 f 3 'ears 
Etiology — The cause of this pnmar 3 ^ error of development is entirely unknown It is one "f 
the conditions that Jansen (1921) attributed to increased mtra-utenne pressure, hut In 
theor 3 ' has not been generall 3 '^ accepted There is no doubt that the dei^elopment of t ■ 
clamcles must be disturbed at a ver 3 ^ earty stage of foetal life It has been discoi cred m 


twin, a girl, the other twin, a bo 3 ^ being normal 

Distribution of the abnormalities — ^This show^s consideraole \anation The claucu^^ 
error is present almost without exception and is usuall3'’ accompanied b3’^ deficient ^ 
cramum Defects m the skull appear to be ahva 3 ^s s 3 ^mmetncal As to the c awe es, 
both ma 3 be defective Fitzwnlliams found a unilateral defect in onh six o six 
Stocks and Bamngton found bilateral defects m 82 per cent of their cases, 
both with t 3 -pical changes m the skull, had normal claxicles Other sites o ti 

errors are the teeth, the mandible, the hands and feet, the pubis, the femora nec 
neural arches Paltauf (1912) seems to hax'e been the first to note 
S 3 inph 3 sis Crouzon and Bouttier (1921) suggested that a case ^ ^ tfie tci'' 

of the pubis be labelled forme cleido-crdnio-pelvienne, w'hile Latham ( ">) P 

cramo-pubo-d 3 ’^sostosis for a case with normal claxicles ^ 

Clinical signs— The stnkmg features of a t 3 'pical case are the slender build, p 

xMth small shrunken face, long neck, drooping shoulders and tin- f 

xvhole skeleton is retarded and there may be a certain degree of wa ^ . 
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marked feature as a rule Ihc mentality is noimal In at least onc-thircl of the cases the 
skull shows well-marked frontal prominences separated by a medi.in gutter he iiariet.i 
bones and sometimes the occipital bone may also form ]i.ommences, malong six bosses m all 
on the skull (Stocks and Barrington 1 02.1) J he oi bital i idgcs arc w ell mai ked but the lower 
margins of the orbits arc shrunken or e\ cn deficient 1 he anterior foiitanelle is l.irge and ma\ 
nei er close completcl} In some of the yoimgci patients a much gre.iti r deficiency in the 
calvarium is seen The eyes arc rather far apart Ihc palate is high \ mild degree of 
hydrocephalus may be present The maxillae arc small so that the relatncly large mandible 
nVay be prognathous Delayed eruption, non-cruption and incomplete devcloimicnt of the 
strmanent teeth are common The temporary teeth erupt \\ell and may be retained longer 
than normal, but when they are shed the retention of permanent teeth within Die jaws may 
necessitate the wearing of dentines Supernumerary permanent teeth are sometimes present 
Dentigerous cysts may' occur 

As a rule, the defects m the clavicles are easily felt Sometimes there is no more than 
a kink in the middle of the bone or mereh a dimple of the skin T he position of the shoulders 
— low' and a little forward — and their abnormal mobility arc no more tiiaii would be expected 
Though the muscles may be defective m some anatomical details their power is not usualli 
diminished Many' patients reach adult life entirely' unaware of the defect m spite of hard 
manual w'ork involving heavy lifting Noticeable weakness of the shoulders and a tendency' 
'to undue fatigue are exceptional Wien both clavicles arc affected the shoulders can be 
approximated voluntarily m front of the chest to an abnormal degree and can be made to 
meet by gentle passive force The scapulae may' be small, somewhat deformed, rather winged 
and prominent, and more mobile than normal Subluxation of the humeral head has been 
found in a few' cases The dislocation w'as complete m one case (Gross 1003), and could be 
easily completed by' manipulation in another We found both humeral heads subluxated 
do^vnwa^ds m a boy aged seven y'ears Bilateral subluxation of the radial heads has also 
been reported Unusual length of the first finger is not uncommon Tlic fifth metacarpal 
rp'ly be shorter than normal The terminal phalanges and the nails are short, particularly' 
n jthe thumbs and great toes 

I Other skeletal abnormalities have been found m mdmdual cases Postural defects and 
spmal curvature are^common Spina bifida occulta, often w’ldespread in the spine, is of no 
clinical importance Syringomyelia has been found as a complication Widening of the 
symphysis pubis and deficient ossification of the pubic bones are not obvious clinically' and 
even when sought are often not palpable In y'ounger patients the pubes are present, though 
partly or completely devoid of ossification Coxa vara can be recognised by' the usual signs 
Other deformities that have been reported in individual cases are subluxation of a hip or a 
' finger joint, and absence of the radius In a case w'lth deficiency of only one clav'icle there 
was bilateral synostosis of the radius and ulna (Avery 1930) 

Radiographic appearances — Skull — The membranous calvanum show's various degrees of 
imperfect ossification The base is ossified normally The sutures often fail to close normally' 
The anterior fontanelle is large and may never close, it may reach nearly to the level of the 
orbital ndges even in an adult Occasionally there is a larger defect anteriorly, even in middle 
life A fontanelle may be present posteriorly m both mastoid regions and also m the sphenoid 
The mastoid itself may not be pneumatised (Salmon 1944) Wormian bones are seen in the 
occipital and postenor parietal regions The frontal sinuses are often absent but occasionally 
disproportionately large, the other sinuses being small In extreme cases there may 
^ no ossification whatever m most of the vault In one of our patients, aged three years 
the two panetals were apparently unossified The pituitary fossa may be small but it shows 
no constant change The maxiUae are hypoplastic but the mandible is of normal dimensions 
usion at the mandibular symphysis may be delayed or even fail to occur There was no 
sign of fusion m a boy aged eight years reported by Ingham (1947) The mental tubercles 
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maj be unusualty long The nasal, lachr 3 Tnal and malar bones ma 3 f be mcomplcte or ahniit 
(Salmon 1944) In some cases ossification of the skull is normal 

Clavicles — Stocks and Bamngton (1925) found that the commonest defect uas ab=;ence oi 
the outer end of the claAucle, the sternal half being present The next commonest condition 

uas the presence of tuo separate fragments for each claAucle (28 2 per cent but this innin 

seems undulj^ lou ) The inner fragment w as usualty the larger of the two the outer inn 
not reach the acromion The least common defect was absence of the sternal end \ntli tin 
acromial end present Complete absence of both clavicles was uncommon (S 1 per cent ) 
and absence of one clamcle only was exceptional These findings are supported, more or Ics^ 
h} other authors Stocks and Bamngton found pseudarthrosis between the two fragment/ 
m onl) three cases the adjacent ends of the fragments m such cases may be enlarged or tlici 
ma 3 ^ overlap In only tw^o of their cases, both wuth t 3 T)ical skull changes, W'ere the cla\lcI^^ 
normal Nettesheim (1926) reported the case of a woman aged tw'ent 3 '^-nme 3 ^ears wntli tlu 
left clamcle m three pieces and the nght in two Everley Jones (1937) rightly called attention 
to the need for care m examining radiographs since a clavicular fragment may easilj be 
overlooked In ten cases wuth clavrcular defects this author found both clamcles represented 
b 3 ^ tw 0 fragments m all but one m this there were two clavicular fragments on one side and 
only the sternal portion present on the other The bones of the limbs generally are rather 
slender In man 3 '' of the recorded cases it seems probable that the pelvis and hips were not 
speciall 3 '’ examined, so that the frequency of abnormalities in this region is uncertain 
Pubes — In most cases no reference is made to the condition of the pubes In the author’^ 
small senes of eleven cases, ten, varying in age from three to eighteen years, showed deficient 
ossification of the pubis, the deficiency being bilateral in all In the other case — an adult 
w'oman — the pubes w'ere weU ossified, but her two affected children both show'ed defects of 
the pubes as iveU as other signs of dysostosis The degree of deficiency w'as found to \ an 
In three patients there wms complete absence of ossification in the pubes, both body and raini 
The oldest patient of this group ivas a boy aged fifteen years who showed some stippling p 
the pubic part of the acetabulum In six of the remaining seven cases there was a fragmc|[’' 
of bone of varying size in the honzontal ramus, the body and descending ramus beu- 
completely unossified Ossification of the pubis is only delayed , it occurs eventually, tlioug 
often incompletely The inferior ramus of the ischium shares m the delayed and defectnt 
ossification The symphysis may remain unusually ivide with an irregular boundary on eacli 
side In such cases the fusion of the conjoint rami may be incomplete and their thicknc-- 
considerably reduced The case of a woman aged twenty-four years wath these changes jn 
the pehns, and gross deficiencies m the clavicles, was reported by Steel and \^^utaker (1017) 
Imperfect or delayed ossification of the pubes is not, however, invanably found m ca'cs 
showung other clear signs of the condition For instance, Fitchet (1929) published si\ ca_c 
m three generations of a family, m aU of which the pubes were normal and there was no 
vara The pelvic nng may be reduced m size but seldom to a sufficient degree to cause trou 
m childbirth The sacro-ihac joints may be increased in wndth , ^ 

Co^a vara — In the author’s senes of eleven cases there was coxa vara in five 
three, unilateral in tw'o Both clavicles were deficient m four of these patients the i 
unilateral coxa vara and a defect of one clarncle, bofh on the same side of the o 
failure of ossification of the pubis was present on both sides The type of co\a i 
to vary Klar (1906), the first to record this deformity, called the coxa ^ara 
” congemtal ” But OUerenshaw^ (1938) considered this t 3 q)e unusual In his 
deformity occurred m the upper part of the femoral shaft and he had not seen co 
the mfantile type in the " many w^eU-marked cases ” of cranio-cleido-dysostosis^^^^^ 

The author’s expenence differs from this, for in ever 3 '- case with coxa vara (a ' 

abnormal hips) the deformity w^as invanably of the infantile or cemc '' | 
1927 1928) Soule (1946) said that infantile coxa vara w'as common 
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Bouttier’s case (1021) the acctabiila were dcfoimed and the mobility of the hi]> joints 

\\ as much increased , , 

5A,„t_Failure of union of the neural aichcs is common and may involve sevcial verb irac 

m the dorsal and lumbar regions In one case nc found sjuna bifida occulta from the si\th 
cervical to the sivth dorsal vertebra In younger patients the vertebral bodies are im lined 
to be biconvex and the discs biconcaic in older patients tliey may show some i eduction in 
depth Vanous other congenital deformities of the spine, including half vertebrae and 
incomplete or complete absence of the lowei part of the sacrum and coccyx, ha\c been 
^ported, but such exceptional findings arc of little interest and of no diagnostic significance 
Eltorm (1045) reported a curious case, a woman aged fiftj'-two jears, with the dorsal bodus 
wedged posiciwrlv and showing defective ossification Ihc ribs ma}' slojie downwards to a 
greater degree than usual The sternum may be of peculiar shajic failure of the mamibrmm 
to ossify has been recorded 

Hands and feci— In the hands and feet, \arious abnorniahtics ha\c been found, the most 
constant and enuons being the presence of epiphyses at both ends of the mctacarpals ami 
metatarsals, particularly of the second and fifth, and an abnormally long second metacarpal 
The epiphysis wdiich occurs at the base of the second metacarpal is strikingly large I he 
ungual tuberosities are poorly developed or absent, the terminal phalanges being sliort and 
pointed, particularly m the thumb and great toe (Brailsford 1 0 15) 1 he intermediate phalanges 
majf be small, they may show' cunous ossification or even be absent Ossification of the 
carpus may be dela 3 'ed The calcaneum ma}' be short 

Complications — Pressure on the brachial plexus, rchcicd by rcmoial of the outer 
fragment of the clasncle, w'as reported bj' Pojmton and Davies (1014) One patient who 
complamed of pam and numbness m the ulnar area, accompanied by cyanosis, was treated 
by bone-grafting operations on both clavicles (Everlej' Jones 1017) Ollcrensliaw' (103S) 
reported two cases, a brother and sister, wath calcification in the skin and soft tissues 
^S^ngomyeha has been mentioned already as a rare complication 

'f'^thology — ^There is no abnormality in the bone of the calvanum and clavicles except the 
'1' jutation of its distnbution The base of the skull is said to be narrow'cd, especiall}' in the 
middle portion The cranial bones are thickened w’here bosses occur The muscles acting on 
the shoulder girdle show a number of abnormalities varying with the type of clavicular 
deficiency (Fitzwulliams 1910, Everley Jones 1937) Their relative frequency corresponds 
broadly with that of the vanous deficiencies of the clavicle The commonest are absence 
of the clavicular portion of the trapezius and the antenor fibres of the deltoid Occasionally 
the stemo-mastoid and pectorahs major are deficient, but the clavicular parts of these muscles 
are affected only when the sternal part of the clavicle is very small or completely absent — a 
rare occurrence \Vhen the sternal portion alone is present the bone is prolonged outwards 
by a ligament or fibrous band which in most cases passes to the coracoid and not to the 
acromion The ligament may even be attached to the glenoid or to a nb (Fitzwilliams) it is 
regarded as the costo-coracoid membrane When there are tw'O fragments these are usually 
umted by a ligament 

Diagnosis— This should present no difficulty Absence of ossification of the pubis may be 
of diagnostic value If found by accident it may lead to the discovery of deficiencies in the 
skull and clavicles In a young patient showing pseudarthrosis of a clavicle, with thickening 
fragments, and without obvious deficiency m the skull, radiographic examination of 
I n^e pelvis might remove any doubts as to the case being due to an error of development 
and not to trauma Evans (1924) reported the case of an infant with an absent tibia and 
complete absence of ossification m the femoral head on the same side and in the pubis on 

both sides The condition of the clavicles is not mentioned but the skuU appears to have 
been normal 
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CASE 23 

CRANIO-CLEIDO-DYSOSTOSIS 

(Fig 66 ) Tracing of the radiograph 
pubhshed by Steel and Whitaker 
shomng the Made symphysis and 
imperfect ossification of the pubes and 
conjoint rami in a woman of twenty- 
four jrears There tvere deficiencies in 
the skull, and absence of the outer 
tivo-thirds of both clavicles 
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CASE 24— CRANIO-CLEIDO-DVSOSTOSIS 

(Figs 67-73 ) aged seven 3 cars One of a f.innljf of seven clnldicii, tlic otlicis being 

normal Has alwa^'s presented the same general appearance with large head and narrow 
shoulders T 3 qiical changes in the skull, clavicles, pubes, hands and feet '\nttnor and 
temporo-panetal fontanclles patent and membranous, frontal and ji.inctal emincnees 
prominent Marked frontal fissure No sign of frontal sinuses uhich should be Msible at this 
age Wormian bones m the occipital region Lamhdoid suture closed J ceth \er 3 nrrtgular 
On extraction of carious tcmporar 3 ' teeth there was practically no absoijition of the roots 
JThe shoulders can be “ bunched together ” fhe right shoulder droops more than the left, 
radiographs showed that the humeral head was subluxatcd downwards 






V S « 


Fig 67 

Case 24 Large head, small face 
narrow shoulders and chest slender 
build generally Note that the head of 
the right humerus is lower than the left 



Fig 68 


Case 24 Posterior view — small 
and markedly winged scapulae 



Antero-postenor radiograph of 
showing the large anterior 
fontanelle The metopic suture is widely 
open in its upper two-thurds 
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Fig 70 

represented bt narrow thora\ The nght chviclc js 

iragments and the left claAncle is deficient in its outer part uliere 
It fails to reach the acromion 
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Fig 71 


Case 24 Hand sho\\'ing dela>ed 
ossification of the carpus 
epiphjses at the bases of the 
second and fifth metacarpals 
and abnormal shape of the 
intermediate and terminal 
phalanges 





Fig 72 

Case 24 Feet showing additional 

epiphj'ses at the bases of the 
second metatarsals The shape 
of the internal cuneiforms and 
of the phalanges particularl> 
of the great toes is abnormal 
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no 71 

Case 24 Pehis and hips showing absence of ossification in the bodies 
and descending rami of the pubes and dcla\cd ossification in the inferior 
rami of the ischia The horizontal pubic rami arc represented bj o\nl 

fragments of bone 


:aSE 25— CRANIO-CLEIDO-DYSOSTOSIS 

[Fig 74 ) Female tvith bilateral clavicular dysostosis, each clavicle being represented by t\\ o 
'ragments Skull apparently normal (but not radiographed) Pubes ossified but distinctly 
'.'^ss dense than the rest of the pehis No coxa vara The width of the symphysis is 
approximately normal The patient had three children, two affected by dysostosis both had 
^ilateral claMcular dysostosis, all four clavicles being in tw'o fragments In the elder child, a 
boy aged twelve years, there was no ossification of the pubic bodj' or descending ramus on 
either side, whereas the honzontal rami consisted of bone , there w'as coxa vara on the ngnt 
side only , the only abnormalities in the skull w'ere absence of the frontal sinuses and presence 
of Wormian bones in the occipital bone The 3 '^ounger child, a girl, show'ed similar bilateral 
delaved ossification of the pubis but no coxa vara 



Fig 74 


Case 25 Each clavicle is represented by two fragments Note that the outer fragments 
do not reach the acromia On the left side the two clavicular fragments overlap 
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CASE 26— CRANIO-CLEIDO-DYSOSTOSIS 

(Figs 75 and 76 ) Female, aged six years Alwa 3 ^s weak on legs gait waddling LorcloM- 
present Skull generaUj’ well ossified Wormian bones in the occipital region Bilateral 
dmsion of the claAucle into two fragments Bilateral coxa vara, wFich radiographs sliowal 
to be of the ceiwncal or infantile t 5 T)e Subtrochantenc osteotomy performed on both femora 
The bodjf and descending ramus of the pubis, and the ascending or infenor ramus of the 
ischium, are unossified on both sides The honzontal rami of the pubes are ossified On 
palpation no deficiency can be felt in the pubic region Additional epiphj^ses and otlurf 
changes present in the hands The terminal phalanges of the toes, particularly of the great' 
toe, are tj^ical 








4 

A** 





Fig 75 

Case 26 Thorax and shoulders showing both clavicles in tv o fragments 
the outer being smaller and not making contact with the acromion 



Fig 76 

Case 26 Pelvis and hips showang absence of ossification in the ° gj-g 

^bes and the conjomt rami and tj-pical infantile coxa vara of both femor 
Note that the honzontal rami of the pubes are ossinea 
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CASE 27 — CRANIO-CI/EIDO-DYSOSTOSIS 

(Fit^s 77-80) aged thicc years No abnoimahty noticed b\ lh< 

parents Fourth of four children, the otlicrs and tlic parents being normal 
Gross deficiency nr the calvamim, the parictals show htlle if any sign-^ 
ot Qs.s.vficatiQW, anterior fontancUc \cry large Iwo fragments for each 
claMcle Epiphjscs at both ends of all inctac.irpals Ossification of 
carpus dcla^^cd Both pubes completely devoid of bone No co\a 
\ara Delated fusion of mandibular symphjsis and of neiir.il arches 
^ of the spine The density of most bones is below normal (Ubder Sir L 

Barnngton-Ward ) 



Fig 77 Fig 78 

Case 27 Skull showing enormous fontinclle, limited union 
of the two halves of the frontal bone and absence 
of fusion at the mandibular symphysis (Fig 77) In 
the lateral view note the gross deficiency in ossification 
particularly of the parictals and many' Wormian bones in 
the occipital (Fig 78) 




Fig 79 


/ 


I 









Fig 80 


Case 27 Pelvis showing complete absence of ossification 
in the pubes and inferior rami of the ischia (Fig 79) The 
lower forearm and hand (Fig 80) shows ostloporosis of 
the bones double epiphyses for all metacarpafs and a 
curious shape of many phalanges 
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'[THOMAS PORTER McMURRAY, CBE, MCh, ERGS 

1888-1949 


The suddenness uath which we have lost the alert vitaht}^ of T P i\IcJ\IuITa^ wtli Iij 
bojnsh good humour, tall, handsome presence, and perpetual appearance of youth is diflic” 
to beheve Until recent months he was stiU teaching post-graduate students from Austra i 
Canada, South Afnca and manj'- other parts of the world, and only a few days ago when t 
Hugh Owen Thomas Lecture m as delivered m Liverpool he welcomed “ a lost sheep ^ 
the fold He died from a heart attack m London on November 16, vhile on his va\ to ^oii. 
Afnca to vusit his son . 

Bom m Belfast, McMurrav* graduated in medicme at Queen’s Unnersit}" m 1^1 \ 

next rear vent to Liverpool as house-surgeon to Sir Robert Jones in i n-*. ^ 

for a short time m France as captam in the R A M C , he was recalled to the 
jNIihtar}’^ Orthopaedic Hospital m Liverpool where many English, Canadian an ^ 
surgeons were tramed bj Robert Jones and worked^ vith him tlcAIurrav ^ ^ 

appomtments at the Davud Levas Northern Hospital, Royal Liverpool Children s 
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and i\Innstrv of Pen'^ions Hospital were coujilcd with University teaching apjiointments 
first as Icctnier and then, in succession to Roiiert ]oncs, as dinctoi of orthopaedic studies 
When a chan vas established in l‘)38 he became Livei pool’s first ])rofessor of orthopaedics, 
and after upholding the tiaditions of Hugh Owen Jhomas for a ejuarter of a century he was 
made emeritus professor last •\car He was honouied by the jinsidencus of the Lritisli 
Orthopaedic Association and tlic Liverpool Medical Institution, .ind was jrrcsidciit-elect of tin 
Bntish Medical Association 

He w'as essentially a good companion Whether in the ojicrating theatre where none 
was immune from his w-it, on the golf links where he sank ridiculously long jnitts wathoiit 
‘appeanng to look at the ball, at home playing cards where he alwajs seemed to win, or at a 
fair throwing at coconuts and smashing a wliole stand of crockerj' for an outlay of half a crow n, 
he W'as great fun When doing nothing he did it thoroughly, and to sec him sitting in the 
sun at his beloved Ystrad “ cottage,” gazing at the Dcnbiglislme hills, was an education m 
relaxation His kindness w'as w'armcd with an emotion that he himself would have denied 
For SIX years after the loss of his first wife he was a vcr>' lonely man , but then the w'ound 
healed and after marrjing again he enjoyed life more and more To his wife and daughter, 
and to his son now' practising orthopaedics m South Africa, we offer our deep sympathy 

In McMurray w'as exemplified British reluctance to commit clinical obscnation to 
writing until confirmed after manj' j'cars IIis writings w'cre therefore few, but the}' were 
important Some may still find difficulty in eliciting his sign for posterior horn tears of the 
meniscus, and others may w'onder why oblique displacement osteotomy avails m the 
treatment of osteoarthritis of the hip, but none may discount his conclusions which were 
based so firmly on long observation 

His dextenty as an operator is almost legendary Many have seen him remove a meniscus 
wath the whole of its postenor horn in less than five minutes, and recent American visitors 
spoke of the fleetness of foot that was demanded of assistants chasing round the operating 
table when a hip joint was disarticulated in little more than ten minutes But it was the 
^^onsummate skill and artistr}' of his technique that w'as even more impressive than the 
speed of it, the speed w'as indeed “ an achievement and not an aim ” 

' f It is as a teacher that McMurra}' w'lll be remembered He was forceful, dogmatic, and 
even intolerant if the principles of Hugh Ow'en Thomas w'ere denied " You’ve read that in 
a book ” he would say w'lth reproof He W'as not an orator, but his w'Ords W'lll long be 
remembered ‘‘Feel it laddie”, ‘‘I think you’re splendid”, ‘‘Get on w'lth it laddie”, 
loure a credit to us ” The building up of a great postgraduate school of orthopaedic 
studies, W'lth the M Ch Orth degree of the University of Liverpool, is the permanent 
contnbution he made to the surgery of his generation It is difficult to know' the full extent 
to which he mamtamed and enhanced the Liverpool tradition of orthopaedic surgery but 
a measure of it is m the w'ords of his old students, from the four quarters of the w'orld, 
inscribed in a recent presentation r'olume 

‘‘ This book is signed and presented by your old students as a symbol of their respect 
and affection and to record for ever the debt they and their country ow'e to you By your 
skill and by your teaching you have enhanced a great tradition this is now our treasured 
heritage and by our deeds we will preserve it ” J3 

R W-J 
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ROBERT MILNE, MD,MS,FRGS,LMSSA 
1881-1949 

Robert Milne, son of Dr Milne of Inverurie, was bom in 1881 and educated at tlie Cit) 
of London School He began his medical studies at the London Hospital eighteen years lato 
The manj’’ scholarships and prizes he gained showed his cahbre Taken by themselves th/ 
were impressive enough, but in the hght of the opposition he had to face they were doub 
so, for these were the embryo days of the groiving distinction of the London Hospital H 
friends and contemporaries included the surgeons Russell Howard, Richard Warren, Franf 
Kidd, James Walton and Henry Souttar, and among those who ivere to be distinguislicd in 
pathology and medicine were Hubert TumbuU, Theodore Thompson, Charles Jliller and 
Letheb}’^ Tidj'^ 

He quahfied m 1904 at a time when a man could hold appointment after appointment 
year after j^ear, so that whatever speciahty he might adopt later his foundations w'ere soimd 
and secure This Robert Milne did He held appointments m general medicine, surgen, 
gjmaecology and obstetrics, served in the casualty and out-patient departments, and 
resident anaesthetist and assistant m the ophthalrmc, ear, nose and throat, and orthopacdi'- 
departments In 1910 he ivas appointed sixth assistant surgeon, and joined forces wd 
Hugh Rigby in the firm of “ Rigby & Milne ” His appomtment as Teacher of Elemcntan 
Chnical Surgery'^ in 1914 w^as restricted by absence on military service ivhen he served a- a 
major in the R A M C 

In 1922 Tommy’- Openshaw’ retired and Robert Milne mhented the Orthopa'd 
Department of the London As the treatment of fractures remamed m the hands of L 
general surgeons, few came under his care, but he set a high standard Not unnatura ) 
considenng his contacts m the first w’ar, he favoured the methods of Meunce Sinclair am 
really’- kneav how to use them He could almost make a Thomas splint talk and he _ 
artist with Sinclair’s glue A bandage in his hands was no mere swaddling , it exercise 
control where he xvanted it Let it not be thought that he w’as a consenmtive diehar^^^^^^ 
work and hospital were almost his only’- mterests and he wms alway s on the alert for new 
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That he did not find as many as might have been expected was because Ills encyclopaedic 
Knowledge of what had gone befmc often showed him tliat tlie latest maivcl was no mon 

than an old dodge rcsniicctcd 

His cUnical memory was astoiinding and social recollections often hung from a clinical 
peg “ Ah, boy,” he would say, confionted by a half-rcmcmbercd face '* Yes, yes, Princes 
Risborough, 1^113 w-asn’t it, \ou fell off your horse into a jngsty and we fixed your fractured 
femur in a Thomas splint that the blacksmith made from an old iron bedstead’ ” 1 bus were 
the 3 ^ears spanned and to him the " History ” really inatteicd— an asjiect of medicine that 
he taught assiduously to generations of students 

I In one other respect Robert Jlilne was outstanding lie had a east and detailed 
knowledge of every type ol industrial activity If a patient said that he w as a ” r.idial driller ” 
Milne knew' his work exactly How' great an asset to one whose life was devoted to tlic 
restoration of function, and how much it contnbuted to his judgment' 

Betw'een the w'ars Milne became c\cr more busy, succeeding bis father as consulting 
surgeon to Dr Barnardo’s Homes, serving on the Court of Examiners of the Ro\ al College of 
Surgeons, examining for the University of Cambridge and the Socict}' of Apothccanc<; and 
attending at the London Hospital where Ins climes and ojierating tlieatrc were alwajs packed 
wnth students and postgraduates 

In 1942 came the day of lus retirement But the limbo of oblivion was not for him 
The next day, haxnng shaved off lus moustache with what unknown jiangs, he appeared in 
the uniform of a surgeon rear-admiral From then he was consultant to the Ro 3 'al Nai\ 
and after earty faitenngs as to w’ho saluted whom and w'lien, he was accepted into its famih 
circle 

lUndlj', generous, courteous and human, it w’as impossible not to like him His impish 
sense of humour could never give offence He was modest and unassuming, he wrote little, 
and it IS to be regretted that he hid his light under the bushel of the London Hospital Tliose 
who worked with him remember the great debt they owe At the age of si\t 3 ''-eiglit, wliile 
in full vigour, he played a round of golf, and quite suddenly w'as spared the sorrow's of 
_ lulling health To his widow and three children the most sincere S 3 'mpath 3 ’' of all wlio knew 
i|iim will go out 0 J V-J 


GABRIEL NOVE-JOSSERAND 
1868-1949 


By the death of Professor Nove-Josserand of Lyons on October 15, France has lost one 
of her greatest leaders and pioneers m orthopaedic surger 3 '’ He w'as honoured the w'orld 
over His pnde and joy w'hen awarded the Honorary Fellow'slnp of the Royal College of 
Surgeons of England m 1933 was witnessed b 3 ' this writer and will never be forgotten Until 

the very end, he was eager to know of the latest developments of orthopaedics m Great 
Bntam 


He was bom m the vicinity of Lyons m 1868 and devoted a busy life to the treatment 
of disabled children in that city In early days at a secondary school, and throughout a 
remarkable University career until the highest degree m the Faculty of Medicine had been 
gained, he won every single pnze that was offered As a pupil of Leopold Olher he acquired 
interest in bone surgery and the physiology of epiphysial groivth After beginning practice 
a general surgeon he was appointed head of a seix'ice m the Hopital de la Charite at the 
^^early age of twenty-mne, which is unusual m France At that hospital there were some 
fllteen or twenty children suffenng from congenital deformities and this was the turning 
pomt m his career One of the first surgeons in France to conceive of orthopaedics as a special 

'Bnbsh shared with Muirhead Little, Openshaw, Elmshe, Bankart and other 

ntish colleagues the task of wanning for our specialty the recognition it now commands 
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IX MEMORIAM 



GABRIEL NOVE-JOSSERAND 
1868-1949 


Never spanng time or effort, and with ceaseless attention and steadfast devotion to lifj 
Service, he became established as a leading pioneer From Vienna he brought to France tliy 
teachmgs of Lorenz on congenital dislocation of the hip His own contributions included a 
technique for the treatment of congenital club-foot, an operation for congenital malformation^ 
of the urinary tract, the first arthrodesis for coxalgia, and monographs on coxa plana, 
infantile paratysis of the knee, and deformities of the foot that are still worth reading 
During the 1914—18 war he served as speciahst vith the rank of colonel and organisol 
a sersnce for the restoration of disabled soldiers in civil life — one of the first of its Kind m 
France In 1920 he was appointed the first Professor of Orthopaedic Surger)nn the Unneisitv ^ 
of Lyons He presided over the French Orthopaedic Society in 1922, and ten years later, m 
London, was made president of the International Society of Orthopaedic and Traumatic 


Surgery — a tnbute to long and splendid service 

He vas a great teacher Generations of medical practitioners and many 
orthopaedic surgeons gamed stimulus and inspiration from him Lectures were plannee i 
unusual care and particular attention to detail, and demonstrations were made effectnc ^ 
the skill unth which he handled children and the precision and conciseness of his 
Gabnel Nove-Josserand was a magnificent figure, tall, lean, composed and wth ^ 
beanng His pnvate and famil}'- life was charactensed by quiet dignit)" By jjj ^ 

silent and reserved, he never uttered an obsenmtion that was no^ deepl}' mature ^ 
authont}?' was based on supreme integnty and wonderful modesty After retirem- 
years ago he maintamed a keen interest m the development of orthopaedic surger>^, ^^^ ^ 
mmd that was stiU open to new and onginal thought A long and painful i nc»s ^ 
vnth imflmchmg courage and composure He ivas a great surgeon and a great man 
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UNITED STATES OF AMERICA, CANADA AND GREAT BRITAIN 


IHC SAGA OF inn “ DLl P MILLZI ” 


AN amciucan virw or conti mporaui imnisn oiuiiopai me suuoi fii 

The Anicncin orlhoincdic Rroup nnnul it Soullnmpton on Mnrch 22 With ciistoinar\ Pntisli 
cfhcicnc\ ^^c ^^crL ^^hlbU(l thronRh uistonis In r» prcscntatiMs of the Ilnlisli Orthopnedic Assocnlion 

and on into London 1 here bcRan the most concentrated pi nod of instruction clinics leetiires sight-seimR 

and entertainment that the British could concene In the nest si\ neeks ne uire nhirled throngli tlie 
length and breadth of Britain in a bus afTtction itcK named the Deep Ireirt ’ ^\e MSited some 

thirt\ -three hospitals and si\ rehabilitation centers in eighteen cities An appraisal of conlcmporan 
British orthopaedic siirgcre . coiiseqiicnth is not at all presumptuous LI iboratioii and detail noiild make 
a large and delightful \ohime and still be oiiK a seiiopsis of the astonishing number of iiistnictne and 



The American and Canadian travellers in orthopaedic surgerj who are joint 
contributors of this report on contemporary British orthopaedics photographed 
on board the ‘ Queen Mary ’ 


entertaining features of this trip We wish that every young American orthopaedic surgeon could ride 
the British surgical carousel it is doubtful however if a group a decade or so older could sur% i\ e the 
temfic pace of British hospitality We are tremendously grateful to our British hosts and hostesses 
we are thrdled with admiration for their scientific accomplishments we are happy to know personally 
our British contemporaries in orthopaedic surgery 

During the trip it was difficult to appraise and digest all the information properly The tendency 
to see the leaves rather than the trees in the Sherwood forest produced deep-freeze conrersation of 
an e\aggerated character which might well have disturbed British-American relations A sufficient 
period of time has now elapsed for proper rumination and reflection Certain features of the trip ha\ e 
become hazy but very pleasant memories and the outstanding performances will never be forgotten We 
quite convinced that British orthopaedic surgery is superlatively ' well done ’ 

What IS the difference between British and Amencan orthopaedic practice ? Basicallj^ and 
undamentally there s very little difference The problems are much the same and the over-all approaches 
are essentially similar ‘ You 11 find that many of our orthopaedic problems are not handled as w ell as 
m America but our trauma is better handled That British opinion would find considerable American 
support, others would reverse it A view of both countries shows that social, economic and medico-legal 
ac ors dictate some of the differences Hospitals equipment phj sical resources and even socialized 

VOL 31B, NO 4 NOVEMBER 1949 


623 



G24 


PROCEEDINGS A.N'D REPORTS OF COUNXILS AND ■\SSOCI VTIONS 




medicine plai a part If these factors are ehmmated there’s only a small residual pot-poum of proi ^ ^ 
subjects On some of these i\e disagreed among ourseh es as much as wth our Bntish hosts ^ 
our British friends are a hit less surgical-mmded than iie m their approach to a feii orthopa 
traumatic problems ^ 

Xot all the adiances and knowledge of medicme haie occurred in the past half centun ^ 
through the museums of the Rojal Colleges of Surgeons at London and Edinburgh re%eas 
emnable anatomic and surgical specimens The ongmal works of such great men as 
and Han ey lea\ e one in aw e and amazement — almost re\ erence The British surgeons j p- '■ r' 

rich heritage, their anatomists are among the best Their rather numerous references 
the past are now not onh understandable but commendable 
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VROcrrmNGS and luroins oi couNciis and associations 

In addition 10 Uicn ns surgeons nul ntntomisls nc ntre nnprcsst.l by Ibtir nb.l.lv is Arsl cl iss 
spcnLrs ^ oriors. ulhcr nl socnl fnncUons or scrcnUfic scss.ons I Ins .s ccr, nnli one snni fncct 
thnt Vmcnenns hire ncglcclcd A1 Ibc Bnlish orlbopncdic meeting m NoUniglnni il ms i ^ ^ 
henr nmn inlk in n clcnr: concise iinnncr mid present ibeir subjects de>irlv eMlhont notes ni U.e .Hotted 
time t erbosiU is rcscrecd for socnl functions, pirl.c.iHrlj tlie nftcr dinner speccl.es 

The hosp.tnls in Bntmn nerc of tno eMre.nes either old, clnlh structures sMtb b.gb 
evtrcmcly modern nnd up to dntc buildings Obviously in ererr ...slnnc. the surgeon conferred ruth tin 
architect for the operating theaters Mere m ell planned and rerv large Some Mere m fact, of .none 
set material namely beautiful tile, cscellent taste m colors and gorgeoiislj ecpnpp.d The manr 
ppen-Mard hospitals reflect the mnucucc of Sir Kobert Jones and ITa.ne Agn.s Hunt We Mondered if 
lie capillaries of the attendants c\cr expanded to normal One had to admit th it thei all looked super > } 

, 4alth> and d.dn t seem to mind the cold In fact the lack of central heating in most hospitals and homes 

didn t seem to inconr cniencc anr one (but the % isitors) 

The gcograph} of Britain lends itself to mcH organired clinics sc vttered radially about the principal 
orthopaedic centers Their cases arc folloMcd in a scry detailed manner In both surgeons and clinic 
nurses The arerage orthopaedic foIIoM-up nurse in Britain is a Mcll-traincd orthopaedic assistant mIio 
has considerable ability, experience and knouledgc The clean, neat Mards and Mcll cared-for patients, 
particularly those Mith chronic disease, speak mcU for British orthopacdie nursing Soiled appliances or 
apparatus m ere a rarity 

Rather than run the gamut of orthopaedic surgers mc’sc picked a feu subjects m uliicli our group 
Mas particularly interested Poliomyelitis is not included for it is not a major problem in Britain nor 
Mere any Mell-orgamzed efforts obsersed m behalf of cerebral palsy neither do mc mention slipped upper 
yfemoral epiphy sis since m e couldn’t even agree among ourscU es as to the details of proper therapy All 
of our group have contributed and, in the mam, concur in the folloMing sxllahus 


Congenital Anomalies 


Discussions on congenital dislocation of the hip Mere held at some half-dozen centers The method 
of treatment varied slightly m the different clinics visited but, in general. Mas similar to the methods 
favored in America In the infant patient, closed reduction under general anesthesia, Mith or Mithout a 
-■^hminary penod of traction Mas the most common procedure Subsequently, immobilization Mas 
earned out by means of a plaster cast Mith the legs in the frog, or 90-90 position The change to the 
■•ondary position of internal rotation Mas usually' delayed a little longer than is our practice, namely, 
b4veen three to six months after the primary reduction At a fcM centers the Batchelor splint Math 
traction was used to obtain a gradual reduction by abduction and to provide fixation thereafter for a 
varyang penod Final fixation Mas ordinarily' secured bv a plaster cast 

We found few advocates of derotation osteotomies or of pnmary open reduction, this latter procedure 
being reserved for resistant or older conditions Shelf operations Mere highly favored and many' xxere 
done at an early age Pre-reduction arthrograms with radiopaque material were being made with great 
frequency in many of the clinics and provided some very definite clinical information, but added little to 
definitive treatment 


Treatment of the older patient ivith unreduced dislocation and resultant pain is much the same on 
each side of the Atlantic Most of these patients come to osteotomy or some other type of reconstruction 
operation and with very similar results to our own 


Congenital club-feet were seen in about the same frequency in Britain as at home, and because of 
well orgamzed and well-distnbuted orthopaedic clinics, most patients received treatment early in hfe 
In general it was our impression that the treatment of the early defect in Britain differed considerably 
from the current methods being used in America Mild deformities are treated by repeated manipulation, 
frequently at home with intermittent fixation either by adhesive strappings a cast or the Dems Browne 
sphnt Application of the latter was not earned out unless the foot could be passively corrected to the 
neutral position When this was not possible application of the sphnt was preceded by manipulation 
Mffh the patient under anesthesia The plaster wedging method of Kite which has become so generally 
Continent was not in use at any of the dimes that we visited Ihe more resistant and 
macult conditions were usually treated by forceful manipulation or an open operation, and we thought 
that the Kite method would be a very beneficial addition to their armamentanum Forceful manipulation 
as Moth our early experiences, left much to be desired it left a rather inflexible broad, short foot 
ex.,. condition of the feet became operative problems Medial soft-tissue 

. combined Math lengthening of the heel cord or posterior capsulotomy or both have 

g some gratifying results and some older conditions come to arthrodesis 
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Tuberculosis 

Tuberculosis is much more common m Great Bntain than in North America md presents to tiu Jlnti \ 
medical authorities a major problem in hospitalization and care In fact, more stringent public IkiUI 
measures to control the dissemination of tuberculosis would seem to be in order E^en ortliopnidic cuiti 
carried a hea\} burden of these patients and manj open-air hospitals were aiaihble evcIusixi.K lo 
tuberculosis 

Great stress is laid upon constitutional therapj , rest, good food and fresh air Vn ample siijipK oi 
the latter is guaranteed m all weather conditions by the design of the wards and the response of both 
patient and pha sician to this treatment is most enthusiastic 

Simultaneous!} the local lesion is splinted Joints are protected against weight-bearing and all bn 
a minimal amount of motion IMost children with involvement of the aertebrae or lower limbs arc nnrsi| 
on a Jones abduction frame or on one of its many modifications Plaster beds are more faaored in adul 
aaork These are beautifully made, and special turning deances and counterbalancing methods minnin i 
the arduous task of nursing 

Attention aaas called to several cases of premature fusion of the epiphyses about the knee joint in 
association aaath long-continued immobilization of a limb for disease of the hip joint Renal calculi lun 
not a problem 

WTien the local and general reactions are favorable the indications for operating upon the patient an 
re\iewed Fusion across the joint is done pnmanly to maintain stability and is accepted for tbe hip and 
knee wath greater alacrity than for the spinal column This is difficult to understand V somcnlnt 
earlier fusion performed to immobilize the involved segment of the spinal column during tbe more actin 
stages of the disease is not regarded as beneficial The arguments against ouch a procedure ari not 
con\ incing In addition the period of conservative treatment prior to fusion seems unduh long 

British surgeons hare developed a rational method of treating Potts paraplegia, time!} mterfinnee 
b} lateral decompression should be more thoroughly understood at home Wide some fatalities Inu 
resulted from tuberculous meningitis, this is not an overpowering risk in the fdee of such a dread disease 
The relief obtained in a majority of cases w'as most impressive The supply c f streptom} cm is too small 
for an} extensive experience in its use 

Scoliosis 


Our contact with the problem of scoliosis was casual No large, well-organized clinics for the cari 
and treatment of these patients were in evidence though such organizations are forthcoming There is 5 
great opportunity for leadership in this field ^ 

Equalization of Leg Lengths ^ 

The problem of equalizing discrepancies in leg lengths was discussed in some detail at two centi 
Leg lengthening usually of the tibia, was chosen as the surgical procedure to achieve this cqualiziti 
Both centers presented large series of cases demonstrating excellent surgical technic as rc\c'i!ed b^ 
attainment of good length and bony union There were however, complications such as transient ncni 
palsies valgus deformities of the anlde and limited motion of the knee Leg shortening was perform 
only occasionally It is our impression after observation of their results that leg lengthening shoii ( 
be totally discarded it may be used in mstances in which considerable inequality is present and attai 
the sound extremity alone w'ould not accomplish sufficient improvement 

We were surprised that epiphysial arrest was so seldom considered This metliod has 
value m America The surgical risk is minimal, and prolonged hospitalization and disabilit} arc u ^ 

We believe that the objection to interfering wnth the normal extremity and the decrease o s a 
been overemphasized in Britain 


Surgical Treatment of the Painful Hip ^ 

The attention de\ oted to the surgical treatment of painful hips (malum coxae p,, 

arthritis old slipped epiph}sis and so forth) was evidenced by organized discussions ostcoto-ai 

than half the centers visited The surgical procedures in common use were art ro 
excision of the head and neck of the femur and cup arthroplast} Indications for p ,ti 

clear and the choice seemed to rest wath the preference of the indmdual surgeon Represe ' 

treated b} the various procedures were shown to us and on the basis of our observa ion 


fairly definite impressions x.as based on th<- b^ 

Arthrodesis of the hip was the most favored operation This favored pos 
percentage of painless stable hips Howev er, bony ank}losis was not always o artliro'i' 

had residual limitation of knee motion from plaster immobdization In eac ^ to "ct '' ‘ " 

advocated, technical modifications were presented to produce fusion m .'at' j 

plaster immobilization \ future study of end-results must vet tell us 
aUovv earher ambulation and obviate plaster casts 
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s„Mvoa,aulcuc osuolonn of Ihc femur In.l n xcr> ^^.<k .ppcal m Uu tr< .InunC of p.n.ful Inps 
We saee the icsuUs of Iht MeMurnj Upe more frup.intlv tlnn uij otl.cr .ml Hit results enrud u.djb . 
m Reneral the pmu evas rcl.eeed it lensf ... pirf nml the nu^c of res.d.nl motion diimmsln d in proporlion 
todic number of ^ ems nfUr operation Some surgeons preferred whit u is l( r.ned . coiitroll, d ost< olomj 
The operation eeas applied to leal.pn the eUiein.tj in cases in eelnch i p unless r nip. of motion es.st. d if 
the hip aeas tested lu the position of deforimte Internal f.s lUon eeas used to leo.d plaster immobit.7 it.on 
The results obsereed m this limited group were iinpressiee, and the hip joints were fuiictionallN good as 
Ion- as ei-ht ecars .after operation One distinct draaeback eMsted-tlnt of non union at the site of 
osteotome See oral such cases eeerc sboeen us and. eeith bridges burned it ee is difficult to suggest further 

treatment , 

) Encisiou of the head and neck of the femur fot the treatment of i painful hip nas eiref.ilh presented 

tins m seseral centers Since this was not a common procedure in \ineric i, we were c strenul) interest, d 
in seeing end results It was encouraging to note the amount of stabilita and the range of jiaiiiless motion 
that was accomplished b\ surgical e\cision of the joint 1 he stabilita w is enhanced on mam occasions 
by the use of a trochanteiic osteotome allowing the trochanter to jiarillel tne direct on of th. icetabiiliiin 
An insufficient number of siieh cases was seen to allow ns to form am firm comictions but it docs seem 
well established that such a procedure is possible and justifiable prmidetl one does not liesitat. to sacrifice 
a small amount of stability in order to gain a fair rang, of painless motion 

Mold arthroplaste of the bip has gaii c.l mam snppoiters since it was talt.n up at the end ol the war 
It was impossible to judge ibc r. suits except m single isolated instances but the results were sufficient's 
good to warrant acceptance of Ibc growing demand for a mosable liip There were manj minor 
modifications of technic from the original dcscnbc.l bj Dr Smitli-Petcrscn Us and large, the best results 
Aown us were m those cases m which a scr> large incdialls placed acetabulum bad been made and a 
/sufficiently large freely mosable mold bad been applied 

It IS ohsious that the surgical treatment of the painful hip is fai from stan.lardi/cd This is just as 
true at home as it is abroad There is a great need for cs aliiation of the surgical treatment of painful hips 
With such a standard it would be possible to compare the results of one Is pc of operation with another 
and m the future establish more definite indications for each tspe of operation 

Trauma 

^^Tlen the methods commonis employed in the m'lnagcmcnt of fractures in Britain sserc compared 
svith those in Amcnca no essential differences sserc observed Discussions within our group failed to 
-^^taintbe oft-expressed impression that open icdnction ssas less ircqucntly the choice of treatment with 
ous Bntish colleagues As in the United States and Canada onls' a few centers in Great Britain practised 
■-Ttct non touch surgical tcclinic It became evident during the tour that indis idiial practice \ aned as 
mflch on one side of the Atlantic as on the other While no radical new concepts of treatment sserc 
observed many" interesting solutions to fracture problems sserc encountered In many centers the 
emphasis is on earlv function and minimal immobilization 

At several hospitals senes of fractures of the os calcis had been treated by open operation followang 
the method desenbed by Ivor Palmer The early results did not shoss ans" increase in the range of motion 
of the foot as compared wath patients treated by" conservatisc means and the period of disability was not 
shortened the appearance of tlie foot however, was almost normal Observations on the late results in 
these cases will be of further interest The more frequently observed treatment was that of early 
/ mobilization without any attempt at reduction 

Simple compression fractures of the spinal column are most commonly treated as w e treat them w ith 
reduction and immobilization in a position of hyrperextension However, in some of the mining districts 
where these mjunes are very common compression up to one-third of the height of the vertebral body is 
not reduced or immobilized Active exercise and intensive reconditioning of the musculature of the 
back are prescribed at an early date By this method the period of disability was said to be reduced 
Fractures of the femoral shaft were almost universally treated by traction A few cases of intra- 
medullary fixation by a Kuntscher nail were shown Early exercise and joint motion are encouraged 
ractures of the femoral neck are almost universally treated by internal fixation with a three-flange nail 
In some centers intertrochanteric fractures are fixed with a blade plate and m others traction is used 
ere is not the economic factor necessitating early ambulation and discharge from the hospital because 
:-»Cst of these elderly patients cannot go home until their fractures are healed 
^ Accident centers are w ell organized to provide excellent care At one institution emphasis was placed 
n aining younger men equally well in plastic surgery general surgery neurosurgery and the handling 

ractures that is they were trained to be rather good at all but not superlative at any This approach 

however has many advantages ' 

' elaborate routine The end-results were quite 

convincing that this detail paid off admirably ^ 
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Recurrent dislocation of the shoulder is a fa\orcd subject in Britain, and iiell it might be \\( 
seieral demonstrations of the pathologic aspects of this condition and the two most popiihr ticlimr^ lo 
Its repair the Bankart operation and the Putti-Platt technic The British uere almost athnnnt m tl 
adherence to these technics, perhaps the} re nghl 


Hand Surgery — Peripheral Nerve Surgery 

Surgical treatment of the hand is generally \ ery iiell earned out, and some of the iiork uc uert dirrnn 
ivas indeed superb The best iiork nas done in those centers iihere the patients with abnoinnl condition^ 
of the hand vere segregated under the care of an interested surgeon, or team, equipped to dcil mlh il’ 
the tissues of the part The treatment of crippled hands involves peripheral nenes and skin, ns lull 
bones, joints and tendons, and the artificiaht}'^ of tissue specialization is veil demonstrated in this stna* 
but ntal part nhere such laried anatomic structures are contained in so small an area that mjtin or disc i'-' 
does not confine itself to one t}'pe of tissue Surgery of the hand is obviously a field iihich demands spun/ 
knowledge and technic and the surgeon i\ho enters the field only occasionally and uithont ndcijinti 
preparation must accept mediocre results in Britain as veil as in America 

We were particularly impressed by the excellent work being done by a number of British ortliopicdn 
surgeons on penpheral nene injuries In one center, ue saw late results of nerve sutures and none gnft^ 
that Mere superior to any Me had ever seen anywhere In several hospitals, mb Mere shoun spkmlul 
examples ot free and pedicle skin grafts apphed to the extremities We were impressed bj the het t)nt 
orthopaedic and plastic surgeons often belong to the same societies and attend common meetings Bccuisi 
of the frequency of combined skin nerve, and osseous lesions of the e\tremities as iiell ns of the Innd' 
the impracticality in many instances of having a specialist for each tissue is obvious We were iniicli 
impressed bj the desirability of giving the orthopaedic trainee more experience m plastic siirgen of tin 
extremitj and m peripheral ner-v e surgery 


Rehabilitation 

Sir Robert Jones’ doctrine that orthopaedic care should consist of prevention, treatment and job 
training has made an mdelible impression upon the rehabilitation centers which Mere MSitcd 'I’d! 
organized programs associated ivith hospitals government and industry are producing results uliich justih 
a close stud} of the method employed Four principal programs are offered residential training school 
on-the-job industnal rehabilitation centers, rehabilitation centers for coal miners and rehabilitation tentef 
for amputees 

In the residential training schools, traming is based on real production The instructors arc tradcsni 
and their aim is to produce a tradesman The Morlc selected is Mork which cannot be mass product 
such as boat-making tailoring brace-making upholstery and so forth Of interest is the evpcnencc Uj 
cerebral pals}^ patients who are assigned to simple upholstery work and mattress making Skilly 
developed and confidence is acquired, and the individual is completely happy m this simplification of f ^ 
Mork The aim is to persuade the disabled that he can overcome his handicap Here is a program f 
normalizing the disabled person Many of these individuals have been cnppled all their h\es so on tlif )'' ■ 
training is not apphcable Trainees are taken if there is a fair prospect that a reasonable standinl ’’ 
economic stability can be attained 

On-the-job training is stimulated by a rehabihtation team consisting of an orthopaedic surgeon^^^ 
plastic surgeon a rehabilitation supenntendent and his deputy and an industnal ph}'Siotherapist 
Mork IS centered on a retraimng shop run on standard production lines Repetitive exercises as a ^ 
of restoring muscle power range of motion and active circulation are obtained in the rctrainuio s 
adding special equipment to operating levers of a machine tool The special adapters used are t ic pi 
of consultation between surgeon, engineer and patient oPtam"! 

Spectacular results of this t}'pe of rehabilitation are found in the excellent functional ji ,, 

the reduction of time lost from w ork absence of psychoneurosis and improvement of industna 
betw een management and labor f 

Such an elaborate rehabilitation is permissible only in a large industr}"^ HoMcie^a 
smaller factories has worked out ver^’^ successfully where several smaller industnes com me 

mone} equipment and material for fabrication t n the cowiau' 

The centers for the rehabilitation of coal miners are seeking to reinstate the pa tlitn 

at the highest possible level A system of remedial exercises occupational therap} 
and social semce has greatl} increased the percentage of patients returning to use u m 
T hese centers pronde a magnificent opportunity to study the correct after-trea me 
It follows, therefore, that the chnical research reports based on these cases s ou 

and studied wnth interest between the ortho, 

A rehabihtation center for amputees manifested an admirable a suitah' ‘ i 

surgeon, the hmb-fittmg surgeon and the limb maker This team insure P 
prosthesis and trammg in its use d JO' t ^ 
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Amputations 

The surgicnl Uclinics nnplo\ctl in nnjoi smpiilstions of llio (-slrtinilits iii f.rt.il Bnlsin do not differ 
nnrkcdh from those cniplojcd in Anuriei, nnd tlie sites of (lection for ainpnt ilion nr. similar to those 
emplojed here The sninc criticisms of the S>mc s nmptitntion mid of disnrticnl'itions nr. encoiinl. red in 
Enelmd as in the United States 

In contrast to the siimlant> of surgical procedures m ampulalions, there is a pronoiinetd dissimilaril> 
in prosthetic appliances furnished to the amputee The procedures follouid in the provision of artifici il 
hrabs to amputees m Great Britain arc unique In iccordaiiee with the trend to achieve completi 
nationalization of all industr>, the design, inanufactiire and niliiig of artifieial liinhs are c( ntralizcd Oni 
fompan) has a monopolv on the construetion of artificial legs and another controls the manufaeture of 
Arms and hands The emphasis is on iiievpeiisivc. wholesale production which dictates the selection of 
Viatcnals that lend themselves to mass production Metal is used almost e\clusivel\ for artificial legs 
The inevitable result of mass production is standardization which is a definite disadvantage from the 
standpoint of the individual amputee Mass production of legs in metal does not permit the dehcaev of 
fitting so necessarv in a socket The cunibcrsonic shoulder harness and the t>pe of single avis knee, 
generallv with a spring arrangement cause poor walking and an awkward gait 

It IS interesting to note that Great Britain along with most of the other countries of Europe docs 
not furnish hooks for the arm amputees While it is agreed that the split hook is the most useful tv pe of 
arm prosthesis, its appearance is frowned upon Therefore, m general, the arm amputee is furnished 
wath a plastic hand with immovable fingers and a passivelv adjustable tliiimh lliis is affixed to the 
stump through the use of a plastic or a metal and-Icather socket The artificial hand is essentiallv a dress 
hand and not one designed for utilitj For workers the hand is removed and a series of tools mav be 
/affixed to the socket through a ‘ quick disconnect There is a great v anctj of tools designed and 
furnished to the amputee These consist of special knives, forks, spoons liammers screwdrivers lioldcrs 
for various working tools and special appliances for tjpcwriting drafting and personal care Tliesc tools 
are intended to be placed convenient!} in the home and m the workshop and, therefore, arc qiiickh 
available to the amputee when he desires to use them This solution to the problem of the arm amputee 
IS in contrast to the one attempted in America where it is believed that a well-designed functional hook 
used wath dexterity will permit the amputee to carr} out most of the above mentioned functions without 
constantly changing the tools on his prosthesis 

Postscript 

J We are now settled dowai in the States and in Canada in the compheent nit of routine practice — a 

'Tiaven of rest by comparison with the visit to Britain A kaleidoscopic array of events flits across our 
-nymones the skirling bagpipes haggis, the Ga} Gordon the wood choppers and fire fighters Windsor 
^^stle the Rolls Royce factory Rugb} matches charming hostesses tartan waistcoats gin and sherrv 
Oxford Street rare old books cathedrals mellow with age the beautiful green countr}side — the list could 
go on and on 

How can we ever repay our British friends for a trip that’s an epoch m our lives’ We saw a little 
bit of bad in the best of it and a lot of good in the worst of it and with American verve enjoved and 
were impressed by all of it A toast to our orthopaedic associations and to all of our British friends who 
were so kind and courteous to a group of intemperate travelers* 


CANADA 

CANADIAN ORTHOPAEDIC ASSOCIATION— ANNUAL MEETING, 1949 

The fifth annual meeting of the Canadian Orthopaedic Association was held at Devil s Gap Lodge 
Kenora Ontario June 8-12, 1949 ^ ’ 

Presentation of a presidential gavel — At the annual dinner of the Association on the evening of June 10 
the President Dr / Harris presented a gavel for the conduct of meetings Dr Hams said that it had 
ilways been his wish that such a gavel should be made of distinctively Canadian material It had been 
made from the ivory of a narwhal tusk secured by Eskimo hunters m the Canadian Arctic through the 
facilities of the Hudson s Bav Company— ’ The Company of Gentlemen Adventurers Trading into Hudson’s 
fey--Incorporated 1670 The case was made of Canadian walnut and the inscription plates were of 
- ^nadian silver The gavel was made from original narwhal tusk by the skilful craftsmanship of Dr C H 

Jobson chief anaesthetist at the Hospital for Sick Children Toronto a man well versed in the peculiarities 
01 orthopaedic surgeons ^ 

Design for Coat of Arms of the Canadian Orthopaedic Association-Dr A lexander Gibson presented a 
design for the Coat of Arms and Seal of the Association for which provision exists in the Act of Incwporatil 

»a' »' p:::! 
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Legg-Perthes’ disease — Dr R Gordon Toa.mseiid (Calgar> Alberta) renewing the patliolo i nrj 
treatment of Perthes’ disease of the hip joint, referred to the findings of Honorth in fifti pntant-, hi itol 
b\ operation Among thirt\ -three patients treated conserv atn ch and followed up for a period of ft. 
a ears onh 12 per cent had a poor result 

Late results in congenital dislocation of the hip— Dr 11 A Gardener (AVinnipcg, 'Mnnitoln) fro n 
the tremendous wealth of his accumulated material demonstrated mani of the problems of conuniiil 
dislocation He emphasized the importance of earlj diagnosis, and said that although the shelf opi'niien 
was useful in late cases wath slanting acetabular margins old unreduced dislocations were often l)e^t kft 
alone Dr SmUh-PcIersen (Boston) deprecated osteotomy in these cases because it increased the difliciiln 
of performing mould arthroplasti in later years 

Shpped upper femoral epiphysis — Dr Alexandet Gtbson (Winnipeg, Iilamtoba) said that the trcitmcnt o, 
slipped upper femoral epiphisis b^ manipulation should be reseried for cases of acute slipping cun tlur 
It should be used onh wath caution Open operation was indicated in subacute cases when there \ns 
moderate or seiere slipping The danger of psendarthrosis at the site of osteotomy had to be consnlirul 



Gaiel constructed from the iiory of a narwhal tusk obtained from Eskimo 
hunters m the Canadian Arctic, wath a case of Canadian walnut and inscription 
plates of Canadian sil\ er presented to the Canadian Orthopaedic Association 
bv its President, Dr R I Hams 


Mould arthroplasty of the hip jomt — Dr M H Smiih-Petersen (Boston Mass ), guest spea cr, 
arthroplasti of the hip joint from its earlj’^ evolution in 1923, and gave a detailed description o 
to the hip jomt and the technique of joint reconstruction Three important difficulties P 

former lears had now been oiercome poor exposure, poor instruments and a poor barncr 
articulatmg surfaces fascia baling been replaced by a \itallium cup All stages of pos jj. 

were illustrated The results of 700 cases operated on over a penod of ten v ears were to 
author chose to avoid the term end-results because a ten-year follow-up was not ong en 

the use of this term (Oocbcc) repo ' 

Denervation of the hip joint for hypertrophic arthritis — Dr J L Larocte f,lur 

observations on the innervation of the hip joint based on dissections of 106 su jec , 

came from the obturator nerve and the nerve to the quadratus lemons In six ^ obtuntor n*'' 
no articular filaments from the nerve to the quadratus femons there was an arthritic ' ‘Oio-. 

suppl} m five Indications for denervation of the joint were Littles disease, jj , j/r-’' 

defonmtj of the femoral head, arthritis when extensive surgerj was re use a ^ N<.i'''-rr'''" 

condition prohibited major surgen bilateral coxalgia and ' painful a uc or 

might also be advisable when pain persisted after arthroplastv .d Samson , 

Synovectomj m chrome arthritis of the knee joint— Dr / A ^ ,9J6 one ficr-ir 

traced the historical dev elopment of sv nov ectomv of the knee Be veen 


THE JOtR'- 


OF BONE A'ND 
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rivocn niNG^^ \Nn kii’OMs oi couNdis and asso! iaiions 


nmeU uvo mUuAs InA bu n opa.UA upon ^^.n. ,oo.» r. suits m lOp.rcul 1>. u ut ; ^^.tb s.^, n fi™ 

coutr-vclur. nnd tbos. ^^Ub A>s.bbug poh.-ulbr.l.s, vvtn not .ousuI.h.I su.t 0,1, 1 1„ .oUM.lu 

Incnnrtbros.s ^^ou,ul .nf.a.ou, .ocu post opcrnt.x. ,<uut stOtu. s '> f 

Errors in the diaiinosis of intcinnl OcrnnjicmeiU of the knee joinf-Zh ll // tlnuchn (\ ,u,nu%,r. 
BcTrcportcd o.u hundred ,nd sc^cut^ In, .kr.n,. ,u. nts of tlu kn., jon.t s.,n 0 tin Slnnrbn,. , 
HospvJ V.ucorncr xvdh nu error ,u dnpnos.s of 12 S p. r « nt , -rnd e.^htN . n, s v , n ... ,,rn 0, pr-rt,, , 
sNPU n 9 per cent error lire rrnru f-rctor in redr.eruK th, per.ent',^. error in ,1, n,no .s « ,s ,p,,r, , nt.or, 
of MeMrrrrnNS dr-rRrrosUc rrr-rrroeue re lUpenrroluhte of the in. n,s, us vers nn mrport .nt ,;rus- o 
dcranecrpcut Errors rn dr-rr;nos,s rucirreled e-rrlv tuhereulos.s of th, kne, jo.nt -ru-l rhoudronr.hr,-, of 
the p-rtelh There seas sonretrnres error m attrrhr.t.ui: the ks.on to th, ssroni nr, ...sens and ,n others 
Ihe knee 3 ornt was normal 

/diagnosis of dlfflcuU a erlolirnl lesions bv trephine hiops\~/)( /„/,« C hnwah (I ondon Ontario) 
demonstrated the technique of trephine biopsa baser! upon the use of an urstrunre.rt d, v.s, ,1 l>\ Dr flams 
The technique was similar to that used for paraaertcbral block Uadtopraphic cotilrol tiul (di, ral 
anaesthesia were used Si\ cases were iirescnted with photoimcroKrajihs 1 Ir, im tlurd had b, , ir iis< ,l in 
the diagnosis of manj patients treated at the Hospital f,ir 1 iibirculosis Wistoii Out inn and at th, 


Toronto General Hospital 

Femoral torsion as a cause of in-tocln(i and out-foclnjl — Dr 11 7 A/iidui,/ (loroiilo Ontario) snnl 
that abnomiahtj of gait wiUi in toeing or out toeing might he tine to forefoot idduclioii or iiit,riial tibial 
torsion but it was ncccssan also to look nho\e the level of th, knee j,,nit ft moral torsion u is a roninion 
cause Delaj in rotation of the hmh at the iqipcr tnd of the femur led to torsion iiid ml, rsioii of th, 
femoral neck so that the limb must be rotated inwards to inaiiitaiii tin bea,l in tin acelabiiliim In mild 
/cases treatment bj holding the limb in c\lcrnal rotation in Denis llrowii, night sjdints was satisfactorv 
but supracondj lar rotation ostcolomv was somctinics necessarv 

Treatment of bone tuberculosis In North American Indians and 1 sklmos — Dr / D/m /I’m/n,/, 
(Edmonton, Alberta) reviewed the treatment of bone tuberculosis ni Indniis and Eskimos over a tlirei veir 
penod from 1946-49 Scvcntv-thrcc patients had been treated, but mam otliers wii,> were iiiiril to travel 
had probablj died without treatment Most were aoiing onlvSperccnt were over the age of forlv v,ars 
Conservative treatment had been used Slreptomxcin had lietn reserved as a lifesaving measure and as 
an adjunct in treating sinus tracts 

Conservative treatment of brachial neuralgia — Dr G I! Ii\nn (Winnipeg Manitolji) discussed 
brachial neuralgia in a senes of patients including 169 men and 190 women \eiiratgn occurred iisuillv 
the 50-60 jear age-group The sjndromc was characterised In pam m the neck and shoulder radiating 
t(l the deltoid insertion or to the base of the occiput Protrusion of cervical inlervcrltbral discs or 
^fpertrophic arthritis of the mterv'ertchral joints vv as often responsible In 303 of the 368 cases conscrv aliv c 
treatment by head traction for a period of ten dats to three weeks witli massage and ultraviolet radiation 
rehev ed the symptoms 

Congenital hallux \arus — Dr A IE rainier (Toronto Ontario) discnsscl the unnsinl problem of 
congenital hallux varus This might occur alone with metatarsus varus, or with congenital club foot 
The great toe was sometimes at right-angles to the general a\is of the foot thus making it impossible to 
fit a shoe Operative repair consisted of suturing together the great and second toes, using a skin flap 
from between them to fill in the region over the medial side of the first metatnrso phalangeal joint which 
was opened to ahgn the phalanx with the metatarsal 


^ Epidemic of poliomyelitis among Eskimos at B iker Lake— Dr Duncan Croll (Winnipeg Manitoba) 
reported on his recent visit to Baker Lake in the Canadian Arctic to deal with an extensive epidemic of 
^ poliomyelitis This was the first recorded occurrence of the disease in Eskimos General interest in his 
report was enhanced by the excellent senes of photographic colour transparencies viinch depicted the 
manner of life of the Caribou Eskimos and the environment in which they live 

Syme s amputation Dr W B Mchtnnon (W’lnnipcg Manitoba) m reporting twentj -seven Sj me’s 
amputations recalled that the operation had been devised originally for the treatment of tuberculosis of 
the tarsus or ankle As indications he would include also certain injuries vascular defects foot deformities 
and infections Four such amputations had been carried out for neurotrophic abnormalities 
SucUon socket prosthesis— Dr J? C Rtdei (Toronto Ontario) outlined the historj of development of 
the suction socket A motion picture demonstrated the fitting and application of the prosthesis and 
~ ^isplayed the gait of various patients The prosthesis was unsuitable for patients with osteomyelitis 
infolding scars or serious skin eruptions, and for patients with poor psychological 
attitude The real advantages were the elimination of a pelvic band and harness, and the excellent gait 
which was usually acquired 

Intramedullary naiUng of fractures-Dr Antontan Samson (Montreal Quebec) reported results from 
experimental study of intramedullary fixation of fractures m rabbits and reviewed seven years’ 
p nence o the treatment of fractures bj intramedullary fixation in human beings From this accurate 
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and detailed stud\ he concluded that latramedullan mihng should alwais be preceded b\ opm ruli 
the nail must be of the correct size the femur was the ideal bone for this treatment. intraiiKdulhn n ' - 
of the cla\ iclc humerus and tibia should be abandoned 

Traumatic arterial spasm — Ian 11 Datidson (Sudbun, Ontano) re\iewed the problems of trim, it 
arteml spasm and ischaemia of limbs due to direct or indirect injiin to the nervous control of tin irh 1 
supph He classified the clinical trpes and outlined the treatment of all stages in detail 
Sj-mpathectomt m the treatment of peripheral -vascular disease— Dr Gordon 1/ Dah (Toio-to 
O ntano) reported one hundred ganglionectomics performed m eights patients -vvafh ^^scuhr disnn om- i 
twenU-icar penod Lnusual complications of Buerger s disease included two cases of ruptiin. of il 
mvocardium two of atrophv of the testicle and mam of mesentenc thrombosis Ml these comphcitms 
occurred in soung people Paravertebral block was not a good indication of the value of s\ nipntlicetomv I 
In revaevvang the results of treatment the importance of earlv operation was stressed . 

Fat embohsm — Dr £ S yumrs (M innipeg Manitoba) presented tw o cases of fat embolism llicro cog 
examination revealed fat in the lungs and kidnejs The first patient presented a classical radioi,raph 
picture of fat embohsm of the lung despite earlv hemiplegia he recovered The other patient died 
Clinical demonstration at Winmpeg — On the last da> the meeting was transferred to Mmnipie la 
order io obsene demonstrations of the posterodaters) approach to the hip joint practised hi Dr J Cdhi 
\.t the Department of \ eterans -Affairs Deer Lodge Hospital, the technique was demonstrated m anatnmKal 
specimens and also in manv patients in whom the approach had been used for arthroplastv of the hip jom, 
in osteoarthntis 

AUSTRALASIA 

N'evv Zealand — The annual meeting of the New Zealand fellows of the Ro>al Australasian CoIIcev of 
Surgeons was held m Auckland on Thursday and Fnda}% August 25-26 1949 The clinical programme 
included a report of three cases of excision of mahgnant tumours of the maxilla b) Mr Webster with a 
discussion on plastic repair b} !Mr Brovvnlew Mr Leslie WMl discussed osteoid osteoma Mr Chn ti 
gave a report on autogenous bone grafting Mr FitzGerald discussed hallux valgus The siirgcn o' 
tendons was the subject of a report bv Mr Pike 



Gavel presented to the Australian Orthopaedic Association bj orthopaedic 
surgeons of the R 03 al Nav^ 

Austrahan Orthopaedic Association — The report in this number of the Journal of the prtsi ^ 

a gav el to the Canadian Orthopaedic Association b} its President Dr R I Hams reminds us t 
gavel vvas presented to the Austrahan Orthopaedic Association b> the surgeons of the Briti -- 1 
were servang in Australia during the recent war We take the opportunitv of reproducin„ a p 
of this instrument of office which includes on its silv er plate the inscription 

J O 4 1945 

Tins Presidential dlallei made of 4ustraltan floods in the Red Cross Remedial 
II orkshop ojthe Royal ^ata! Hospital Sidney ts presented to the "'“”'''7 “ ^ 
Orthopaedic Association as a lery small memento of the 4ssociatioi s 

hospitality to fMedical Officers of the Hospital ^ ^ 

to'^ether with the signatures of H Jackson Burrows O Vaughan-Jackson James Ilxharl 
j) R Maitland J F R W itbv combe and H P AA atson 

THE JOLPXAL OF BOXE \ O 
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GREAT BRITAIN 

BRIIISH ORIHOI’ALDIC ASSOCIA'HON— ANNUAL Ml I I tNU, 

ThcinmnluucUn^of llH UuU^h Orth<^l^K,i«c A^^souiUon vms luld ..t Un.tol ,n 

tlu prcsKlclK^ of Mr s \ S MMkin Smon^, i« uu MMtorsxviu Ur J A| < rliolm ( l.ns - i- <• 
Copcnlnqcn Mr 1 U Fonclu of So.iU. Nfritn rn.l I’roUsso, 1 \,rhrun< <>« A'"''"!’ A <l>n . .1 
cicmonstrM.on M ihr W.nford O.Oiop-rul.c llosp.lnl In Mr I’ndu Mr 1 Nu lirooU m<f tlxir 
piid trdnilc to llii. lnsp)r^llon of HrN (inn is nliosi sjiirit sldl Inis 


DISCUSSION 11\ II now SOI Till ASSOCIAT ION ON 1111 

I urLATioNsiiir Ol outhopai me simr.i to iuaumauc simf.no 

Jjfr II Gissniir (nirminglnin) sud tint nntn %oiing snrgions Ind bun sdinitlid to numb rsliij> of 

’ the Assocntion without full Iriiniug in orlliopicdic siirgirt mid sokU on lluir i \pi ru nn of i iin r; i iic\ 
surgLr\ in the trcitincnt of bone md joint injiirKs A discussion on Ihi rthlioiislii)) of iriidint siiriir\ 
to orthopaedic surgen and the training of surgeons who would jirarlisn Innnnlir snrj i ri w is iirj-i nth 
needed In the earlier part of the cciitiin orlhopatdiL surgeons had hid claim to tin siirgi r\ of the 
locomotor sistcm and had spccificallj, included the trealmnit of accidiiits, but iiin now in tin middh 
of the Centura this comnntincnt had not act been accepted (ulK Main jntnnts wrri still n fi rri d to 
orthopaedic departments after long dcha in hospital casualta ekpartimnts so that orthopaedics riimiiitd 
onl} the second line of treatment and gamed little ojijwrtumla of adaanemg the e irK tri ilment of opi n 
aaounds bums and hand injuries The same point had been reached m the dcailojimenl of jihstic snrgera , 
again there was the first barrier of a casualta dejiartment which w as not alw la s staffed siifhcu nth and ofti n 
caused unfortunate dclaa It w as now to be considered how to make a jiraclical re abt\ of the bi st jiossibli 
treatment of injuries at the acute stage Ouitc siirclj this a\as not to be acliieaed In the deailojimi nl of 
jet another speciaht}’' segregated and confined aaitliin the limits of the term accident siirj eon 

No less than SO per cent of patients were admitted to casiialtj dejnrlmeiits In rexsoii of accidinl 
In 10 per cent there aacre infections of the skin and subcutaneous tissues and onh 10 per cent calkd for 
reference to the medical or general surgical departments In a single a ear one and a qinrttr million 
accident cases aaere treated in the casualtj departments of I.OIS hospitals m this conntra anti the aasl 
majonty were injuries to the locomotor system Of injuries to the head chest and abdomen less tlnii 
half called for surgical intcraention It could be claimed jusllj that control of the casualta departments 
of these hospitals a\as part of the commitment of orthojiaedic surgeons 

.1 The establishment of fracture clinics as recommended ba tbc Utkaigiie Committee did not 
comprehend the problem The treatment of fractures was but a small part of Hit aaork of accident sera ices 
_The Birmingham experiment aaath facihla for the reception iimiicdiatc treatment and after care of 
'^.^tients avath ever) form of injury, had proaed successful A comprthensiac sera ice for a population of 
approximately two million people could be dea eloped on these lines Simple accidents might still be treated 
in the casualty departments of their local hospitals but aalicn l)ic iiijiirj was of a sjiecnlised nature or 
aahen it a\as serious, the patient should be transferred at once to Ihc central accident hospital aihcre on 
both economic and clinical grounds, it was reasonable to create full facilities and liaac the essential skilled 
staff available every hour of the day and night After-care and out-patient treatment could still be 
undertaken at the penpheral hospital nearest to the patient s home 

The accident unit must not become segregated it should develop a. relationship aaith surgerj as a 
whole and maintain an association aaith orthopaedic and plastic siirgcrj To coacr the treatment of 
accidents in this country approximately taaenty units similar to the Birmingham Accident Hospital aaould 
be needed but every such unit should be attached to the general hospital of a teaching school 

The traumatic service should be controlled by orthopaedic surgeons In the Birmingham Accident 
Hospital surgeons aaith orthopaedic training had proaed much more successful than those aaith general 
Surgical training alone Orthopaedic training gave familiarity with the surgery of tlic locomotor sa'stem 
and the essential preliminary planning and after-care that was necessary At the same time there was 
need for acceleration in speed of thinking and decision avhen orthopaedic surgeons were faced aaith the 
problems of acute injury Moreover it was absolutely essential to plan additional training in tlie technique 
of plastic surgery 


There had been neglect in the instruction of young graduate house officers in such fundamentals as 
_ Je care of the open avound, the after-care of diseases and injuries of the locomotor system and the planning 
^ treatment aaath a sense of time and cost m relation to the avork of the patient After preliminary 
raining in general surgery and full training in orthopaedic surgery, surgeons who proposed to specialise 
m accident surgery should learn at least the first principles of plastic surgery and thereafter gam practical 
experience of the work of a special unit such as that m Birmingham There might one day be a degree 

^ knoavledge of accident surgery no less real than that Lv 
accepted in the surgery of congenital and established deformities 
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Mr L -i \icoU (Mmsficld) said that •l:^aumatolog^ was now practised in Gnat Britain in tiirn «u 
in conjunction with orthopaedics as a part of general surgcrv and as a specialt\ in its own rii,Iit It w , 
to be considered whether traumatologx had \et earned the right to be regarded as a spccialt\ Ccturh 
there was much more than the treatment of fractures injuries to c\en part of the bod\ win iiuli i i 
and there was in this field of surgeri a w ider repertoire of technique than in most special hranclus j, 
there were two difficulties in accepting traumatologa as a specialtj It dealt with acute eoiiditmns wli ' 
limited the geographical area to be sereed cflectneh bj anv one team, onl\ in a few hn,e aiul dm ui 
populated industrial areas would it be possible to collect the variet\ of matenal necessan to Kuji a ii s' 
class unit at full stretch Aloreoa er if all accident cases in a gi\ en area w ere to be dealt w ith b\ a traiinnt ^ 
specialist cold orthopaedics would become self-contained — which would be unfortunate Traiiiintol i \ 
should be practised as a speclalt^ onlj in exceptional circumstances E\en then the traumatic spunhst| 
must alwajs ha%e been experienced in orthopaedic surgerj For the most part it was iindotihtid tint 
traiimatolog} should be combined with the ordinarj' practice of orthopaedics, the orthopatdic snrcdu 
first being trained in certain additional techniques and taught the art of quick decision The real solnti i” 
la\ m a better distribution of orthopaedic surgeons throughout the coiintrj Onl\ when this had K a 
achieaed could traumatologa be separated from the practice of general surgery and from that of gimnl 
practitioners' with a flair 

Mr H Osmond-Clatke (London) asked three questions 'WTiere was the accident sen ice to hi locatul 
Who was to treat the accident cases’ WTiat should be the training of the accident surgeon’ \ccKknt 
hospitals had achie\ cd success, but the accident unit should usually be sited in a general hospital CIo < 
contact with teaching hospitals must be achieved Whether or not the surgeon confined himself to tli 
treatment of traumatic cases he must have had preliminary training and experience in orthopaedic siirgin 
It was true as iilr Nicoll had pointed out, that reliance must sometimes be placed on general surgeon^ < 
but in these cases the patient should be transferred as soon as possible to the nearest well organi 1 1 
accident unit Both Mr Gissane and Mr Nicoll had agreed that the training of accident surgeons sIioiiM 
include general surgerj general orthopaedic surgery and the special techniques required in the triatniini 
of shock burns and the replacement of skin loss He visualised that orthopaedics might become diMilul 
into separate specialties for the treatment of arthntis congenital deformities injuries, and other groiiji-.()f 
cases but wondered whether the practice of any one subdivision such as accident surgerj would 1> 
enough to satisfj a man who was trained fully in orthopaedics 

Mi Raiiisfoid Mod,Iem (London) said that the Association must consider whether the orthopaedic siirginr 
was in fact the best man to be a traumatic surgeon The integrity of skin was of prime import iiici i 
the treatment of all locomotor tissue injuries Skin restoration must often precede orthopaedic nicnstirij 
He hoped that there would always be full co-operation in any traumatic unit between the phstic siirgn 
and the orthopaedic surgeon ' 

Mr Philip Wiles (London) asked how the training of an orthopaedic surgeon was to be dctcrnuni^ 
Specialists in general surgerj were labelled by the possession of a Fellowship In orthopaedic siirgirv 
there was usuallj no special examination or degree Should there be a more organised sjstcm of tninir 
with a Unixersitx degree in orthopaedics’ 

Mr R H Metcalfe (Purley) said that traumatic surgery had gained great emphasis since the hst war h 
the training of )oung orthopaedic surgeons had presented some difficulties In one kletropolitan rc^ia'i 
special scheme had made it possible for registrars to gam experience in several diflercnt orthopaedic iini ^ 

In each area, six orthopaedic registrars had alternated appointments in the casual!} departments o ir’ 
hospitals in the wards and consultative out-patient departments of general hospitals, and m the Ion„ ^ 
prthopaedic hospitals Such wade experience avas invaluable but the problems of organisation wi 

siniple ■ i iitut <' 

Mr Biyaii McFarland (Lnerpool) said that it would be most unfortunate to set up an "'J p 
Traumatolog} as a separate branch of surgerj The accident unit should be within a ^ 

wath an orthopaedic surgeon in charge Those training m orthopaedic surger} should gain 
trauma as part of their training The plastic surgeon should co operate both in the treatmen^ ^ 
and in the training of orthopaedic specialists The planning of a Unixersit} degree in 
was complicated but the difficulties could be met if teaching was more closeh organise am 
was awarded onh after a period of approx ed experience t s!i O'di'T ’ ' 

Mr H A Brittain (Xorwach) adxocated the establishment of a certif} mg board bx t ic ri i 
Association on the lines of the American Board of Orthopaedic Studies ^ 

Mr N Btrhell (Nottingham) considered that special accident hospitals xxere 

Practical expenence of orthopaedics oxer a long period x\ as far more important than t ic ^ 

Miss M Forrester-Brown (Bath) drew attention to the difficulties of transport 
population was dispersed and referred to the Ontario scheme bx x. 


r 


xt 


/ 


sustained fractures were sent oxer long distances to orthopaedic experts 


sustainea irautuica - - ..^c 

the position of the fracture should be accepted or whether further reducti 
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rk .1.. .1.11‘cull..- "I in,,.,.™,. Ih. . .ml I, ....1 

intlK mnn.KrtlcsLr.bulb> Missloruslc. nr<mmstl« Ont urn .clium , , , , 

V, Aon,m;; Capnm (Lxctcr) roRrrc.l to tl.< sp.cnl problem of tb. ^M.b <b^lH r >1 o( ' 

aep-.cuUuml cbslr.cts \cucknt rcnlres ^o^ lui.s-.n Iml tbrr. b «1 b, _b, m ou of tb. m 


be >n gcncrnl bosp.tnls of s.c 1 1u tron.nK of .n.ln..bn!s for ortbopo.lu mr.er. 

ind for triunntic slIr(,tr^ sboiild bL mukrlnkcn III M"' '■■'I llo^plt^l■' i , , o r Ou 

M, M Lav^stou (SouUnmplon) isKcd for m immcdi ,(, n.d pr-iclicil pobcN 1-nr, . irridnit i.mt .r 
treatment of patients and for the training of specialists iMrc not I in g. n, ral rMst. nr, It s. , m, d o b. n 
tint the area sclienu In nbicb rcgislrirs alttrnatid bitncin t inoi.s Ui„s of unit as oiitbmd In Mr 

Aletcalfe was exeelknt , , , , . 

hr Neman Robnis (Luerpool) beliend tint tbc acrid, nt bospit il as disinlnd l.\ f.issanr. w i not tb- 

Lit answer The accident unit sboiild bi sited in tbe g, ncral bospit il 1 nrtb- nnort tin .asnilU 
denartment of a general bospitnl sboiikl be under tbe control of tlu ic, id, nl sireir, iiid dir, rt,d In tin 


i; 

■rigiis iiiiiMv 

department of a general hospital 
orthopaedic surgeon 

M, J Scolt (Oxford) supported Mr Roberts \ lew tint acrid, nt work should 1» r, 1 iin, d in g, n, ral liosjut ils 
and not be directed to special accident hospitals In referring to the iiinstion as to win tin r or not tbrr, 
should be traumatic specialists, be said tint tbc criix of flic in itf, r was wlietlicr or not ortboin-dic 
surgert was act too large a subject Tlieorcticallv it might be but in jirirtice it w is not I In r, w,r, 
see oral possible sub dieisions of orthopaedic siirgere but as to bow it sboiild be die id, d w is not \, t cl, ar 
The necessite for comprchensie c prcliminarj training in all sub dieisions of siirg, re eeas un,|,>iil>t(,l ainl it 
could not be denied tint mane traumatic surgeons were imiliqintele traiind in ortboji n dies 
Mr E N ]VariRc (Liecrpool) deplored tbe tendence to apjioint tlu most junior iminlxr of a g, n, ral 
hospital staff to the accident or casinlte ckjnrtment 

Ml Roland Barnes (Glasgow) said tint tbe formation of special accident hospitals would jirisnit eere 
great difficulties in tbe training of undergraduates Heere tcacbing Inispit il should Inee uifliin its 
precincts an accident unit under the control of the orlbojncdic department 

Professor Geoigc Petkins (London) said tint tbe discussion bad been jil iiined on broail lines It was 
necessare to determine the attitude of the British Ortliop icdic Vssocntnm to traimntologt In 
summansing the discussion he suggested tint three resolutions might be agreed inmeh 1) even man 
practising orthopaedic or traumatic surgert must be projicrh trained, 2) the Vssocntion must not 
be diMded, 3) traumatolog) must not be encouraged as a spccnlte 

The President m closing the discussion welcomed the clanfjmg Mews of I’rofessor IVrkins and endorsed 
:.-b^s three points Mr Nicoll bad made an admirable siimmart of the existing situation and the Association 
could not fail to agree Practical experience was of much greater importance than the jiosstssion of a 
^ s|ecial degree The emphasis must be on training in general orthojnedic siirgere and thereafter special 
' e(aining in the principles of plastic surgerj and specialisation in traiiniatologe 


LESIONS OF THE LUMBAR INTrRXTRTrDRAL DISCS 
Mr J Pennyhackcr (Oxford) basing his remarks on 800 cases most of them with root pain referred to 
the importance of differentiating neoplasms such as neurofibroma ependj moma, meningioma and 
mtramedullarj' tumou" of the conus In such cases the patient might ascribe the onset of s\ mptoms to 
a strain of the back and the symptoms might be intermittent but the neurological signs of muscle wasting 
altered cutaneous sensation or abnormal reflexes were usuallj progressue Radiographs often showed 
no change but they might reveal scalloping of the posterior -.iirfaces of the \crtcbral bodies or increase of 
wadth between the pedicles Lumbar puncture usually revealed increase in the protein content of tbc 
cerebrospinal fluid and myelography established the diagnosis Tumours had been present in less than 
5 per cent of his series Other conditions to be differentiated included tuberculous disease of the lumbar 
spine or sacroiliac joint metastatic carcinoma and spondj lohsthcsis In twenty-seecn cases (rather 
more than 3 per cent) no lesion had been found Two signs were particularly useful Nafsiggcr s sign 
in which wath the patient upnght jugular compression caused patacsthesiac of root distribution ceasing 
when pressure was released— a sign which was positive in any root lesion and secondly sudden pressure 
over the lumbar spine of the prone patient avhich might cause local pain and reference to the sciatic 
distribution Treatment by bed rest a plaster jacket for six weeks and thereafter a corset, was advised 
Operation was reserved for cases that did not respond to such treatment and for those with frequent 
Recurrence Manipulation was not favoured because it had caused almost complete lesions of the cauda 
Rquina which recovered slowly and might leave permanent loss of sphincter control Exploration should 
be extensive and include the fourth and fifth lumbar and first sacral roots The spinous processes and 
lower margins of the laminae of the corresponding vertebrae were removed Both sides were explored 
and the theca was opened Multiple lesions were unusual Arthrodesis was usuallj performed only at a 
secondary operation w hen relief was incomplete Occasionally in the second or third w eeks of convalescence 
e pa lent suffered agonising spasms of pain m the back, precipitated bv movement and without sciatic 
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imdiation, and in such cases the radiographs showed fuzziness of the adjacent \crttbral hodi s i ) 
subscqucntlv a good deal of new bone formation Treatment of this complication in the acute, sta t, \ c 
bt immobilisation in a plaster bed for four or fi\e weeks Such cases did well and he doiihttd uh, > 
thea were due to infection 

Mr E K H ardlc (Lnerpool) said that it was a mistake to concentrate attention upon one disc wlim tf 
was loss of equilibrium of the whole lumbar spine with loss of elastic reaction of man\ discs In sn^i, ^ 
state retropulsion and sciatica were no more than incidental The orthopaedic principles of corn Ui 
and fixation were met b\ the application of a plaster jacket in head suspension Of 269 patients tmti,! 
between 1937 and 1949, 60 per cent had gamed complete relief Relapse might occur and in tlitsc patun’s 
with permanent loss of elasticite of a disc operation might be neccssarj , but it should still he tn iti.l 
after operation b\ fixation external or internal 

Mr J R 'irtuslroiii^ (London) dealt chiefla with the causes of operatic e failure In the first place tlun- 
might be failure to find the lesion sometimes because there was none, but more often because of cxposn , 
at the wrong Icccl or limited exposure at the correct leiel rilid-hne protrusions were hard to find v\ 

‘ concealed disc lesions were far more common than had been acknowledged Other causes of hiliiu 
were failure to recognise a double lesion which occurred in about 20 per cent of cases failure to dcil null 
a bilateral lesion which needed exposure on both sides insufficient remocal of the disc which gaie ri i to 
further protrusion operatic e damage to the nerce root post-operatic e adhesion of the neric root to (In 
scar and cspeciallj to the remnants of nuclear material subsequent prolapse of a precioiish hciltln di i 
permanent changes in the root from prolonged compression and arthritis of the intervertebral joint 
There were sec oral reasons for not performing arthrodesis at the time of operation it was iiMnlh 
unnccessarc the complications and dangers were greater, a longer period of post-operatic c imniohiliNition 
was required arthrodesis if necessarc’ could be done more conceniently later, and it was difficult to do 
a second root operation after arthrodesis if the first operation had failed 

Mt R H i ouiig (London) discussed the result of operation m 832 cases m which it evas considered tint 
a pathological disc had been demonstrated He excluded an unstated number of cases in wliicli ro 
pathologc cias found or m w Inch the pathologj had no relation to the disc ■\^^lereas formerh he openttd 
on about one-third of all the cases he saev, he said that he noev operated on about one in fiftc Ncccrthcli' 
we understood from him that he performed 180 of these operations last jear which would suggest iin!' 
we misinterpret him that he sees some nine thousand cases of lumbar intervertebral disc injure each \nr 
Mr William J I irgin (Liverpool) in a paper read by Mr B L McFarland, recorded studies of defornntini 
of vertebral discs under load, and recover} on release The elastic properties of the immature diw- ir 
childhood were less than in the adult Performance improved with successive loadings Incision of tl| 
annulus into the nucleus interfered little wnth the properties of the disc, which did not appear to dij'en 
upon an intact nucleus but upon the fluid content the disc losing water during compression and taking 
up during recocen Elasticit} diminished in wastmg diseases and ccith local vertebral change 
'Mr G L 'llexander (Bristol) discussed the coincidence of lumbar disc protrusion with spondvlohstln i 
A. case of listhesis of the fourth lumbar vertebra on the fifth was associated with himbo sacral disc 
wath svmptoms referable to the first sacral root In sev’en cases of spondj lolisthesis he had ob-trvu 
three wath disc lesionr at the corresponding or another lev el 

3/r E 4 A icoU (Mansfield) said that myelography with the newer radio opaque fluids was safe and ' 
useful in determining the nature of the lesion and its lev'el It might reveal a second lesion and 
accurate conclusions 

E)r E J Crisp (London) desenbed the ruptured disc as a universal lesion having no age limit He u ^ 
saw cases earl} and applied a plaster jacket without correction of deformitc, which usuall) disap, 
after a few weeks The plaster was changed at intervals but fixation was continued for ten or 
weeks About 80 per cent of patients were relieved 

Mr SaMe Creer (Manchester) advocated earl} operation Mr Newman (London) emphasize j ,, 

of flexion movement m manipulation Mr Le Vap (London) having operated on 130 . 

less pressed than Mr A’oung this representing onlv 10 per cent of his senes and iff r if f 

asenbed the low back tribulations of the twentieth centui} to the failure in modern times 

dav s rest in seven ^ . 

Protrusion of cervical discs — Mr G L Alexander (Bnstol) recalled that svmptoms s t " 

compression of a nerv e root or compression of the spinal cord, and occasionallv to hot 

of nerc e root compression aching in the neck was often the first svmptom and might ^ f-' 

Sensorc manifestations were much more pronounced than motor changes but ir I tn 

pow er m the fingers The hvperaesthesia occasionallv found ov er the “PP"' ° , ^I^tion 

was perhaps due to intersegmental spread or vascular phenomena ^ f ' 

occurred and tendon reflexes might be modified It had been suggwted tha prehrru! t-. - 

of the roots of C 6 and 7 was due to proximitv to a fixed part of 1 ' 

L distribution to the thickness of the roots of C 6 7 and 8 the last root usualh 
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, .ml I( snl)ucttrl lo 1. ss Ir.clu.ii In .n-nmncnN of Ui. n( < K nn.l •.lioi.lcl.r 

x: - 

compression could oia.rfromirnpluu<l disc unnlurc fiom Mil s,.ond to tin s.i.nllM.rM. il mrl 1 r ( 

ones nielli .nc lurnno sensori .hslnrhuics lonfus. d .IMnlm. .on of .....mI, iw .Kmss .nd 
«ltsch^ UU relUMs Ihc cen.c.t mH.I.mI cnl n -s roonn so ,1... , o.npr, ss„.n o .1. 

cord n-is possible nitlioi.t clniiKc ni tl.e cerclirospnn! 11, nd ind lun.I.ir pnn.lnn - 
Disproporlioii-ile rnscuhr d.slinbinu sonutmus produced -i minoloncd pu lun supmsUn, > 

mcdulhre lesion Dh elognpln nitb pmtop-iqm or nnodil nos lulpfid ( ord uunpr. s.on , ,11. , 

hmmeetonn ond re.nonl of tbc d.sphccd nnt.ml In boll, root md cord svndronu . lb- r, nil ol 
oncrotion nerc good but thee mre not perfect Vf h’ohnul Hmnr^ ((dispon) spoil, of i,,r.pl.,,. ,n 
injuries of the cen.cnl spnie nithout bone d.sph.eimnt In such cos, s tin ( ),„ cK, nsl, dt test u ,s 
unrclnblc If in\ tlogropln showed o disc lesion loniliu elonu should b, ii.iforinid 


Lambotte Olid the early period of bone suture— ;>»<>/, em, J \ nhmppc (Snliurp) piint.il a mm.I 
and chorniing picture of Monsieur l^onibotfc on eorh pioneer of bom siitiir, who iiiilili, his l.nj hsh 
counterpart Sir Vrbiithnot Lane was still Ining at the age ol eight! fn, lb still di.l two or time 
operations a month with a stead! hand \ KindU witU higlih eiiltiin d hmi i ii no, In w as r< marhabh 
\ersatile and highh skilled 'iinong his hobbies were Mohn inakinj and clock npairiii) 


Fractures of the upper end of tbc radius in chUelrcn — A/r C C Irfficv (Hinninghain) had stmlied 
eight! fractures of the upper end of the radios m children and aelolcsceiits unde r the age of e ight, , n \( ars 
treated during a si\-!car period at the Ihrminghain \cci<tent Hospital He limit, d his remarks to 
,twent)-four cases of fracture through the neck of the radius or separation eif tlu upper ejnplnsis The 
cause of displacement was usualK asial compression with ahdiiclion as shown In fnijncnt association 
wath asulsion of the medial cpicondele rujiturc of the meilial ligament or ahdiiction fracture of the ulna 
The position of the forearm at the time of injure as to pronatioii or suinnation delermimd the direction 
of tilt of the radial head Tins was estimatcel before reduction be radiograph! in ! arioiis positions With 
the forearm suitable rotated closed reduction was carried out be digital jiressure on the radial head witii 
the elbow adducted Open operation was rcscrecd for cases in which tins manoeiiere failed or in which 
the head was completely displaced In young children with tweiit! degrees of tilt or less no reduction 
was performed Two cases in which the cpiplusis was rotated tlirongli nmet! degrees were licheecd to 
be due to momentary posterior dislocation with a blow on the back of the diaplnsis in falling so that the 
^^iphysis was displaced behind the humerus and left there at the recoil the displacement was reduced li! 

f ^'eration WTien there was tilting without separation late renew at iiiten ils up to si\ tears showed 
It the results of manipulation and of operation were about the same there was no deformitt some 
d slight restriction of movement and sometimes there was premature fusion of the epiplnsis 
ihiperfections of reduction tended to disappear with growth W'hcn there had been comjiletc separation 
there was more often premature fusion deformity of the head and limitation of moicnicnt Mr It C 
Murray (Inverness) believed that c!cn if closed reduction failed open operation was seldom needed unless 
there was great displacement Correction of the position took place as growth occiirrcd ^fr I // Lilts 
(London) considered that limitation of rotation might be caused by siibhixalion of the lower radio ulnar 
joint from disproportionate growth of the forearm bones after premature fusion of the upper radial 
epiphysis After manual reduction of a grecnstick fracture of the neck of the radius the position could 
not be maintained because reduction of a grcenstick fracture was unstable unless the fracture was completed 
In this situation this was not possible Mr J C Scott (Oxford) agreed that tilting in \oung children 
needed no reduction [Editor s note — There is most certainly no general agreement with some of these 
observations Uncorrected tilting of the head of the radius in children, c\en of lesser degree ma! cause 
not only limitation of radio-ulnar movement but limitation of extension of the elbow which docs not change 
wath groivth however much the tilt may become masked in radiographs When closed manipulation 
fails manipulation through a short incision is very easy — and despite tlicones about grecnstick fractures 
it IS always maintained ] 


Experimental rupture of the medial Ugament of the knee joint— AJr E A Jack (Edinburgh) had 
studied the changes after manual rupture of the medial collateral ligament by forced abduction of the knee 
in cats in which he had found the liagment to present a similar anatomical and vascular pattern to that 
- man Rupture occurred at the upper end in seven, at or near the lower end in six and as an oblique 
^involvement of most of the length of the ligament m six Capsule and synovial membrane were involved 
in tears of the upper end and sometimes at other levels Ligamentous recoil was invariable with a gap 
which could no longer be closed after seven to ten days Healing occurred except in most cases of rupture 
at the upper end where failure might be due to the width of gap, ischaemia or leakage of synovial fluid 
Animal expenmente suggested that the best treatment of this ligament rupture was operative repair during 
the first week wnth the least possible interference with blood supply ^ 
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Hallux rigjdus — Mr 4 C Btiigold (Leeds) reported a mdio>;r-iphic and morbid aintomiril siikK <> 
Inlliix neidus The den«e and sometimes bipartite cpiph\sis for the base of the hallii\ whali Ind bo 
said to be a manifestation of osteochondritis jinenihs and a cause of hallux ngidus was no niori tlnti a 
normal phase of deeelopment from about the age of six \ears to adolescence The bon\ tnlntiihi ihrui 
a dense shadow m radiographs because the\ were at nght angles to the axis of the digit Lark |nliii\ 
rigidus wns characterised b\ s\aio\ial ha-peraemic reaction effusion wathoiit e\idtncc of inhituni at i 
slight erosion of the articular cartilage of the phalanx but not of the metatarsal The anatomical clnn 
of the osteoarthritis that dei eloped were greater than radiographs would suggest l/i \orii ti h\' t 
(Lnerpool) obscraed that the child with hallux rigidus often had stiffness of the corrcspoiuluu' tlniiiih 
joint but Mr A / \tsscii (London) referred to Hams and Joseph’s obseraation that stifliii-~s of tlll^ 
joint of the thumb was related to de\ elopmental flattening of the first metacarpal head and Mr I 1 
Jack (Edinburgh) had found that the stiffness of hallux rigidus m childhood disappeared under anal^UH^l i 
indicating that it was due to spasm 

Osteotoma of the spine — Mr 11 4 Lao.' (London) showed a film of the operation and the draiiialk 

results of osteotoma of the spine for deformitj in ankj losing spondylitis The object was fo prodiici a 
compensator! lumbar lordosis b\ making a gap in the neural arch and angulatmg the spine at this lui! 
b\ osteoclasis Not onh was bone remoaed from the laminae and articular processes but the nnn,in-. 
were so shaped that the fragments interlocked safelj when the spine was extended Plaster of Pans was 
then applied to the trunk and thigh The operation had been performed successfullj m scacntcin lasis 
experiences in Mauritius — Mi J ilf Fitton (Floreal Hospital, Afauntius) after a brief reference to tie 
jeograpli! climate cconomj and races of Mauritius described the orthopaedic senice that had bin 
leaeloped since 1945 when the island was stricken wath an epidemic of poliomjehtis Mr ]I J Sr.f/ii j 
(London) referred to the difhcultj and magnitude of the task aahich Mr Fitton had so modcstk desenbd 
and the fact that this individual work had often to take second place to more pressing communal niulKa! 
needs Colonial orthopaedic centres had now been established also in Malta, Nairobi and Lagos H 
imperative that the men who undertook this pioneer work should have the prospect of suitable placn 
IV hen thev returned home 


Radiology and histopathology of malignant bone tumours — Dr A L Taylor and Dr P A lUm i > 
[Bristol) summarised the records of the Bone Tumour Registry at Bristol Roval Infirmarv Stvcntv two 
anmarv tumours of bone had been recorded Thej were classified as 1) related to bone tissue ostto,intc 
sarcoma chondrosarcoma fibrosarcoma 2) arising vvnthin the marrow cavitj, Ewings tumour reticiilo 

sarcoma multiple mxcloma Dr R C Tuditray (Bristol) pleaded for the treatment o! ostcogemt 

bv deep X-rav alone He gave three uses for deep X-ray treatment of bone tumours pre opentivtlv ^ 
all cases for amputation as the only treatment in specially selected cases especiall) m the upper hmlj 
and as a palliative dose in inoperable cases Dr S Cnrwen (London) gave the indications for (h< 
X-rav treatment of osteoclastoma and gav'e the results of recent cases Afr Roland Barnes (G!i^l,r)V\ 
favoured biopsv in all doubtful cases and considered it a safe procedure ]\Ir H L Hardin:; (l/indonl 
agreed with the value and safetj of biopsv' and showed slides of cases of diagnostic difficultv Be stri v'lt 
the four main objects of treatment rebel of pain relief of anxietv' keeping the patient ambulant va'i - 
life A/r A 7 \ isseii (London) stressed the importance of age in the diagnosis of Ewings tumour v\ ii ^ 
seldom occurred after the age of seventeen years and osteoclastoma which was unusual belort the a_ 
tw entv V ears 

Posterior scapulo-humeral arthrodesis — 3'Ir H A Brittain (Norwich) demonstrated this 
and gave the results in thirty patients nineteen operated on by himself, ten bv Professor Mcrctr 
bv Air Nisbet In tvventj-four of these cases there was bonj fusion ^ ^ 

Pregnancy and skeletal tuberculosis — Mr M C Wilkinson (Black Notlev) described tlic 
pregnanev in thirtv-two patients with skeletal tuberculosis He concluded that none had 'nu-b 

pregnanev and that some had shown an increased rate of healing A/r F G Si Clair Strange i 
said that in no case of tw entv -seven pregnancies in patients wath sacro-ilnc tuberculosis 
sign of reactiv ation He did not hesitate to let the patient go to full term 

Arthroplastv of the hip joint — A7r Charles Gray (London) showed an excellent film ' 

cup-arthroplastv of the hip performed through a lateral approach v\ ith remov al of t le grea 
Mr K H Pndie (Bristol) favoured an antero-lateral approach to the joint 
Election of Fellows and Members — At the business meeting o£ the Association 
and membership were made — 

Corresponding 3f ember — R Merle d Aubigne Pans ^ 

Fellojjs—H E Harding London P B Aloronev Liverpool S AI Thompson Orims^ ^ 

Associate Members — H G A, A,lmond Lnerpool J E Buck London , „ ^ r T Liv 
J K Elliott, ellmgton N Z N G C Hendrj Aberdeen S A Jenkins I-on o 
AI L Alason London N H Alorgan Derbv , R H Simpson Northampton 
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SCOTLAND 


coMiuniinoN oi i dimu'iu.h in ohiiioi'Ai dh st nc.i lo 

InnugurnlLccUnc.GcorftclInrrisonLmN ChcUr «f Ortho, medic Sur^cn , llnhcrsltN of I dlnborrh 
-Piofc-^co, Wnltn Mnrn in lus iiniinirM Intern dl^c«^^nl ' Ilu ( onlnlnili.ni <.( I dinlnttf h K. 
OrlhomnlK Sur,,ir\ ind tncnl Oil .knlopinint of Ircitnunl of tin suit iiul mjiirnl from tin 
oinhULnthantnn llo ucnlUd the Aenrb nl pnnt nun o( tin ,na llIiom liln.ur ind I ml tin /oiimhlmm 
rorlhoinidiL surRin 1 he ll\ c nti cntlniid nrh u,:htn nth n ntni n s li ul m ni \ lok in ( md nnil. riih iii 
;cotHnd but NMth tlu hst of the Slnirts h\x nnd ordiv Ind bn n nntnl uni uinh r iin.rf nill.-l 

onditioiis orlhoimdiL snrpLH was born 

In 172(1 MLN-endcr Monro w ns ijipointnl IVoftssorof \infoin\ in 1 dtnbiirt h uni hi brilli int t< nhiii, 
iUrncUd mniu stiuknts from kiiKlnnd Ik ms one of tin fonndt rs of tin lb>\ il Infirm ir\ of 1 dinlnit, li 
\hcrL the mcdicnl school qiiickh Rniiud n 1 tiro|mn ripntntinn Ik in nh I dtnbiirKli s first not ibl- 
:ontribiition to orthopntdic siirRirt b\ his dtscriiition of Ioom bodn s in tin knn joint uni tlnir oTi«in 
Torn thocnrtilnpeof thenrticnhrsiirfnccs lbs Ivalomv of thr Ilinoan /Cniretniit throii,,h (ijdil nhlions 
n Ins lifetime Robert M In tl colkneuc of Monro niid brillnnt j>ln siolo,,ist vbo %\ns ijepointt d I’rofi ssc,r 
)f the Thcort of Medicine in 1747 first locnhscd the stnl of relks nctniii in tin spin il cord iiid shoe id 
:hat it wns independent of the brnin 

Vbout the time of the llattk of Dcttinpcii in 1741 Sir John Priiigk who n ns n ^ irdi d ns tin found- r 
af modem mihtnr\ surgerj, unde the histone sugRtstion tint inihlnrt hospitnls of opjiosin, irmit , should 
be regarded ns neutral and iminniie from nttncK n siiRgislioii that uns ncciplid b\ both snli s mid hd 
eccntuallj to the formation of the Red Cross SocicU I’ringli nns n pioiittr of mitisijisis In his jnjnr 
entitled Cxiierimcnls upon Septic and \ntiseptic Siibslancts ‘ the nord nn/irr/thr was used for tin first 
time in historj 

The nest important name was that of Ileiijainin Bell a medical student in 17fifi who was a pinm-r 
of phjsiotherapt and achicted regional anacstlicsn b\ compression of the nerves siipphing tin jnrt to be 
operated upon At about the same time John Bell (1765-1820) made valuable contributions in the fiild 
of surgical anatomv and advised approamiation of wound siirfacts closeh and tvcnlv ni contact so lint 
thej might adhere to each other, a method that was contr.arv to Hit usual practice at the time James 
Russell (1755-1S36) the first incumbent of the Chair of Siirgerv in Bdinbnrgb gave a detailed ekscriplinn 
of osteomvelitis, a disease whicii was impcrfcctlj understood Sir Charles Bell (1774-1842), who began 
study of the nerves in Edinburgh before taking up practice in l^ndon, was flic first to show that the re 
|tere two kinds of nerves, sensorv and motor and liis name is famous for Ins account of paralvsis of the 
4v enth cranial nerv o and the long thoracic nerv c Later he rclurncd to Edinburgh xs Professor of Siirgerv 

■ _ At this time in the first half of the mnclccntli ccntiirj, the surgical school of Edmburgli was at the 
fleight of its fame Two figures stood out above all eatliers — Liston and Sjme and orlliopaedic siirgerv 
Owed a debt to both MTnlc in Edinburgh Robert Liston was a successful teacher of anatomv bvme 
was his demonstrator One of his earliest contributions to orthopaedic literature was on Eractured 
Reck of the Eemur ’ Although Liston s long splint was seldom used to dav il was he who first cmphasircd 
the necessity for efficient immobilisation of the fragments Among other contributions were the flap 
method of amputation the club foot shoo devices for reducing dislocations bone forceps, and an ingenious 
apparatus for the treatment of ruptures of the tendo Aclidlis His description of tins tendon injiirv was 
graphic It IS an accident that most frequentlj occurs to those who have been for a lime nnacenstomed 
to violent action of the muscles It happens to gentlemen of mature jears, who forgetting these, join in 
the sports of jouth attempting to skip and dance as the> were wont to do, suddenly thev suppose that 
someone has inflicted a blow on the leg from behind — their dancing is arrested the foot cannot be evtended 
and the nature of the case is forthwith apparent to the most careless observer The painting of Liston 
now m University College London shows him performing the first operation under ether in Britain 

James Syme bom in 1799 having been denied an appointment at the Royal Infirmarj established 
his own private hospital m Edinburgh His important contributions were on excision and amputation 
and the impressive plea that he made for excision of diseased joints as an alternative to amputation was 
V lasting contnbution to conservative surgery Syme s amputation of the foot, a subject of recurrent 
controversy is still advised in Edinburgh as well as m Canada and the United States Syme was the 

rst m his country to perform subcutaneous tenotomy for torticollis and excision of the clavicle for 

■ p>arcoma 

\ Another great name was John Goodsir an anatomist of distinction who did valuable work on the 
ormation of bone In 1843 he claimed that bone was deposited and absorbed by living cells and not 
wectly by the arteries and lymphatics themselves, as had been described He made important 
servations on articular cartilage It was about this time that Hugh Owen Thomas, ‘ the father of 

* Published in full in the Edinburgh Medical Journal (1949) 56 173 
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modem orthopaedic surgerv, came to Edinburgh from ales to stud^ for his diploma Ik sta\ul i 
ta\o \ears and \\as described as " an honourable and industrious student of an enquinni; mind and ki ■ 
a desire to know the truth 

Coming to more recent times Professor Mercer mentioned the work of Thomas \nnandak who n 1 
met personalia as a first-aear student Vnnandale succeeded to the chair of clinical surgera m ]h77 H 
made histora ba his operations on the knee joint reporting the remoaal of cartilaginous loo-^e Inidiis hs 
direct incision in 1879 and being the first to describe a deliberate and planned operation for the uhif o‘ 
internal derangement of the knee joint due to displacement of a cartilage Finallj said Professor Mtiu 
Edinburgh must take some credit for the greatest surgeon. Lister, aaho spent one-third of his actiat carur 1 1 
that Lima ersita It aaas m Edinburgh that Lister began the ina estigations that led to his antiseptic thtaira 

SOUTH-tt’EST ORTHOPAEDIC CLUB 

The autumn meeting of the South-West Orthopaedic Club held at the Bath and M cssc\ Hospital 
Bath on September 10 1949 The chairman. Dr Kohn, aaas introduced bj Miss Eorrestcr Brown Clmiul 
cases aaere shoaan and the problems of treatment of slipped upper femoral epiphjsis aaerc illustrated Mi 
Eorrester-Broaaai emphasized that a successful functional result lasting ten j'ears or more aaas often gun d 
in sea ere unreduced cases by conseraatiae treatment aaith simple extension and internal rotation evrci i 
The treatment of talipes equino-a'arus aaas shoaan m all its stages Mr Bastoaa pointed out that in iinilitiril 
cases the opposite foot often shoaaed a calcaneo- valgus deformity 

Sea eral successful cases of arthroplasty of the metacarpo-phalangeal joints of the hands aaere prcscntnl 
The heads of the metacarpal bones aaere excised as m the Mayo operation for hallux aalgiis I’atunls 
aaath anka losing spondjhtis and ina'ola'ement of the hip joints avere shoaan after excision of the licid ind ^ 
neck of the femur on one side The}'' aaere able to walk aaith the aid of a stick and aaithout splmliM 
Mr A Burton described a method of arthrodesis of the knee in rheumatoid arthritis Multiple drill linV 
aaere made across the joint aahich aaas then immobilised by an obliquely placed trifin nail Other ci''> 
included excision of the semilunar bone for Kienbocks disease the cnterion for excision aais tint then 
aaere no osteoarthritic changes in pre-operative radiographs 

REHABILITATION AND RESETTLEMENT OF THE DISABLED 
British Council Course for Foreign Visitors — A course of instruction in Rehabilitation and Rcscttli nicnt 
of the Disabled arranged by the Bntish Council avith the Ministry of Health and the Mmistra of Laboii 
aaas attended in October 1949 by taaenty-five doctors from thirteen European countries In addition 
a senes of lectures on rehabilitation and alhed subjects the course included visits to many industrnl centri^ , 
in London and the proaunces, avhere the visitors were able to see at first hand the problems tint Inae I J , 
be met and the methods used ^ 


FRANCE 

FRENCH SOCIETY OF ORTHOPAEDIC SURGERY AND TRAUMATOLOGt 
The taaent) -fourth meeting of the French Society of Orthopaedic Surgery and Tnumatolopa 
in Pans on October 7-8, 1949, under the presidency of Professor Guilleminet Among ^ j 

discussed aaere non-tuberculous affections of the sacro-ihac joints, cervico-brachial ncimtis an ^ 

a bone bank The procedure adopted for discussions at the meeting was interesting in tn 
pnncipal speakers did not open the discussion but concluded it ^ ^ 

During the aaeek visits were arranged to many surgical clinics Much interest was s Jlopi's' 

of an acra he prosthesis for replacement of the diseased femoral head in chronic hip lesions i ftll 

for Sick Children a hip operation was shoaam to a large gathering aaath the aid of teleaision 
of the British Orthopaedic Association attended the meeting 


VENEZUELA 

ATINTZUELAN SOCIETT OF ORTHOPAEDIC AND TRAUMATIC SURGERt ^ ^ ^ ^ 

In Caracas Venezuela a new Society of Orthopaedic and Traumatic Su^erj h ' 

under the chairmanship of Dr Andres Gutierres Solis The purpose of the ocie ^ 
knowledge of orthopaedic surgera in A'-enezuela and to establish scienti c re a lo clniT-s" ^ 

with all countnes that haae similar organisations The officers include r Xnnindo Vi " 

Dr Jorge Figarella (executiae secretary) Dr Juan G ^ jook fo'i-ar<! to r 

Jose Antonion Villegas (assistant members) We welcome this deae op 
fruitful associations in future a ears 
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IrnM DK I 01 IS nCHTl NSTIIN, M D I OS AM.l 11 S, ( AI 11 OHMA 

To tlic Editor 

^ournol of Bone mcl Joint SiirKcr\ 

'De\r Sir 

In tho \W issue of the Joiirinl (British soliiiii.. TI-B pp 2 Ifi-200) thrr. ippnrid n - n. s 
ot articles dealing Mith the pTthoIog^ . diagnosis, and treatment of giant rtll liiinor of hoii, or osteorlaston, . 

as the British prefer to call it In one or another of these articles thc\alidit\ of n rtain mc«s c \prcss. d )\ 

Drs Jafle, Portis and ms self (1040) is questioned 11 is important that the issues hi rli arh jomi d so that 
sour readers maa be enabled to am\e at some independent )udgimnt and 1 uondir tlurcfon aelKther I 
•maa be accorded the pnailcgc of clarifamg some of the prohltins raised through the publication of this 
letter 

In so far as basic pathologic interpretation is concerned ne are in essential accord aaitli Profesvir 
AVilhs There appears to be substantial agreement that giant cell tumor of bone niirescnts i geniiim 
ineoplasm of non-osteoblastic conncctiac tissue deriaation, and that while mana tumors are siiccessfiilla 
^ treated by thorough curettement (or irradiation) some are iindoubtedla aggressive and prone to recur 
and occasional ones bchaac like frank sarcomas cither when initialla obseracd or more often after om 
or more local recurrences Wilhs holds further that liistogeneticalla the connective tissue composing 
the tumor is committed to the formation of osteoclasts and with this the writer has no particular quarrel 
although he is reluctant to subscribe to the idea that fnllv diflerentiatcd osteoclasts and osteoblasts are 
readily mterconv ertible ’’ In regard to giant celled tumors, so called of s\ nov lal or tenosv nov lal tissues 
we agree entirely with Willis that such lesions arc vvhollv unrelated to giant cell tumor of hone and indeed 
go further in maintaining that thc\ represent peculiar granulomas rather than true neoplasms The 
condition has been described as such b) Jaffc Siitro and the writer (1041) under the head of pigmented 
-^■iillonodular synovitis bursitis and tenosj nov itis 

In the matter of specific details however there is significant difference of ojiimon Thus it is the 
nter s impression that Wilhs is not as critical as he might be in accepting as genuine giant cell tumors 
lesions that develop in young patients below the age of tvventj jears or that arise in the metaphvsis rather 
than at the end of a long bone In our cvpericncc, such lesions in the great majority of instances prove 
on close histologic scrutiny to be instances of other conditions, on the whole less serious than giant-cell 
tumor (non-osteogenic fibroma, benign chondroblastoma bone cvsl etc) In regard to the lesion of 
benign chondroblastoma of bone particularly (chondromatous osteoclastoma in Wilhs terminologv) 
there is a sharp divergence of opinion This writer has observed material from fifteen or more relevant 
cases to date and is firmly convinced on the basis of evidence presented elsewhere (1942, and in the press) 
that the lesion m question represents a distinctive benign tumor of cartilage-forming connective tissue 
derivation and is unrelated histogenetically to giant-ccll tumor 

Two of the papers in the same issue, by Prossor and Ellis respectivclj , purport to show the adv antages 
of radiation therapy for giant-cell tumor The first of these deals with a rather miscellaneous group of 
skeletal lesions including many in young patients, most of which were not identified by biopsy prior to 
irradiation In lieu of histological proof it is stated that the radiographs showed benign giant-cell tumor 
There is more involved than semantics in pointing out that radiographs cannot possibly show a giant-cell 
tumor They show a defect or a lesion m the affected bone interpreted as a giant-ccll tumor, and Brailsford 
to the contrary notwithstanding there are very definite inherent limitations in the matter of interpretation 
as Prossor himself freelv admits If one elects to irradiate a lesion presumed to be a giant-cell tumor 
without confirmation by at least punch biopsy, that is his privilege, but by the same token, there is little 
justification for presenting such observations as scientific evidence 

The validity of this objection is recognised m the paper by Ellis but here again almost half the cases 
^presented are in patients between the ages of ten and twenty years, and much of the sketchily reported 
'Apathologic data m support of the diagnosis appears to be of equivocal or dubious nature It is unfortunately 

Jaffe, Portis and Ltchiensiem (1940) Archives of Pathology, 30, 993 
Jaffe Suiro and Lichtenstein (1941) Archives of Pathology , Zl, 

Lichtenstein (1942) American Journal of Pathology, 18, 969 
Lichtenstein (in the press) Cancer 
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true that inan\ lesions are still labelled gnnt-cell tumor b\ pathologists uith limited tvptnuin ii b. 
pathology , simph because the\ contain a scattenng of multinuclear cells The inclusion of diihioi s 1 1 
also detracts from the \aluc of the paper b\ \\mde\cr and ^^ood^^tt and in the absence of eonen i- 
proof the writer would senoush question, for example whether the cases illustrated in 1 iqures a uiil 
and 13 and 1-1 represent osteoclastomas as stated 

In the proNOcatne paper b\ Professor Russell entitled ‘"Malignant Osteoclastomata the Men u 
expressed that the grading of giant-cell tumors on the basis of changes in their stromal cells as atho itnl 
b\ Jafle Portis and me self appears \alueless On reading further one finds that this categorical stati mi i* 
IS based upon inferences gleaned from a single case aahich Russell chooses to interpret as a nialuiniit 
giant-cell tumor but which the writer feels ma\ concenabh represent an osteogenic sarcoma Tliw sam 
paper also raises an interesting problem of interpretation in regard to the nature of certain sarumus 
dec eloping in association with Paget s Disease It is perhaps not generalh appreciated tint I’l^it^i 
sarcoma ma\ be of carving histologic twpes Specificalh , manj, though bj' no means all arc ostio^iiin 
sarcomas some are fibrosarcomas and occasional ones are quite anaplastic and replete with tumor giant 
cells It IS the latter tumors particular^ that Russell regards as malignant osteoclastomas — a point of 
Mew that IS rather debatable Sarcomas of soft parts not infrequently come to contain nunuron-. 
multimiclcated tumor cells as an expression of rapid and unrestrained growth Wien the same plicnoim no i 

IS observed in relation to a sarcoma of bone why should the latter necessarily^ be labelled as a maliginnt 
giant-ccll tumor ’ 

Finally such unqualified statements as " osteoclastomata arise in the metaphyses of long bom-, 
and ■ bone casts represent healed osteoclastic lesions ” (appeanng in one or another of the artich-. citnl) 
w ould hardla meet w ith general acceptance 

^'■ery’• truly' yours, 

Vugust 24 1949 LOUIS LICHTENSTEIN 


Trom professor DOROTHY S RUSSELL, MD, SC D , TRCP, LONDON, ENGLWD 
To the Editor 

Journal of Bone and Joint Surgery 

Dear Sir, J 

Thank y ou for gmng me the opportunity both of reading Dr Lichtenstein’s letter bvfori 
publication and of answering those parts in which he refers to my article on ‘ JIalignant Ostcochstoiin 
The pathologist who is confronted by' a metastasis, as in my Case 2 which has the microscopicil 
appearances of an ordinary benign osteoclastoma and is dea’oid of any unusual ty'pes of " stroma ciH' 
must conclude that the latter are not essential to the clinical manifestations of malignancy Hou tlen 
IS it possible to subscribe to a sa stem of grading which is based upon morphological alterations in the stroaia 
cells ’ Dr Lichtenstein feels alternatia'ely, that the tumour in my' Case 2 ‘ may conceia ably rcpri 
an osteogenic sarcoma His opinion is of course based upon my' account and photomicrograph'’ 
don t belieae that any competent pathologist would make such a diagnosis on the section or that 
Lichtenstein wall maintain this anew when he is able to examine it for himself 

\\ith regard to Paget's osteitis deformans, it is of course generally known at any rate bv ^ 
pathologists — that the sarcomas complicating this condition are of various histological types cm ^ 

IS sureh not surprising if the malignant osteoclastoma should occasionally appear But if Dr Lichtcnv^ ^ 
scepticism has realla reached the point as it would appear from his letter, of considering me 
confusing the osteoclastic type of giant cell with the multinucleate giant cells of osteOj,cnic s. ^ 
and of the anaplastic sarcomas of soft tissues then I must regret his imputation of gross incomp 
wathout the satisfaction of knowing precisely upon what this is based 

Y'ours truly, 

October 17 1949 DOROTHY S RUSSELL 
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sum-Nti; \M>KAni(>io(.i( m \nai(ima loKsiuni msamx.i m hai I'hv iiiu.m hs 

nv \ H \riiiTON M \ M (Cnnlih) 1’roftw)i of Amtonn, 1 niidoii linvirMlN (M 1 )iom i- s 
Hosp.l.l Mahc.l School) W 1 Ham., ton. M P . D Sc 1 K( Si , I’rol.-sor of \,ntonn I..n,lon 
Uimer^.U (ClnnnK Cross llosp.nl Mtdicil tolU^). sonut.nu U.pm I’lohssor of \o,tonu (,I,s,,,u 
UnncrsiU nml O Simon, MP. PM HI' (C uinb ) iHmonstrilor of Kidiolocinl An iloiin St 

B-rrtholomcM s llospilM Mcdiol CoIkRC ^nd \sMsftnt Uidioloj;isl St H irtlioloim vCs IIospil il lliir.! 

edition lONsSm Pp mu 1 m, Mith '100 lipins Iiidi \ ind \pp. iidi\ PMO ( inihridM W H< fh r 
iL Sons Ltd Price 15/- 


Tliis IS the third edition of i hook niniiiif; to proeidi on Intiodiiction to tin sinch of fi itiin s nliirli 
ore occcssiblc to cNuniintioii in the h\ iiiR siihjict This stoldinnl is too modi st for tin hool i in In 
recommended olso os o \ nimble refereiiec nork nnd ennipniiioii for the post «rndii iti slmhiit nnd trniin > 
specinhst It proeidcs nn ntlns of iiormnl surface nnd rndiolo;,icnl inntotiu nnd in nddilion dhistrntis 
deeper structures mninU in rcintion to snrfnce contours In the Inst eoniiectioii tin book l. nils to di e inte 
a little from its aeowcel purpose In occnsionnlK dietlopiiiR iletniK of iliscriptm nnntonu nlinli nn 
mapproprntc This howcecr, is n sninll point In compnrison uitli the evcdlint rndiolo,;ie il stiidn s 
and the relation of these to the lieing subject lor further editions wi Mould sncMst tin fuller use of 
illustrations depicting such common cndoscojiic e\nminntioiis ns those of tin blndder rccliini nnd enginn 
It IS strange that these arc missing nhen gnstroscojn, an c\amnintion fen men an hi eh to jurform is 
■ so beautifnlh illustrntcd B\ compnrison the trnditionnl sngittnl sections of the cndneeric jxUis nr hind 
are rather out of plncc \s it is in the field of radiologn that we think this book is so good we \entiin 
to make our onl\ senous criticism nameU that it should be unnecessarv to place arrows on so mniu of 
the obMous details presented bj the radiographs Students should be made to find out things fur 
themsehes from the descriptions gnen radiologists should not be encoiirnged to comniit the unforgivable 
sin of disfiguring their handiwork — Norman CvM m k 


THE SCIENXE AND ART OP JOINT M WIPUL M ION~\ ol 1— THL LMRI.MirilS B\ 
James Mennell M\ MD Consulting Plnsician in Phjsicnl Medicine St riiomns s Hospital and 
fprmer Lecturer to the Phjsiothorapj Training School Hon Pcllow Chartered Societv of Pin siotherapv 
'-jecond edition lOxSin Pp n\'+215 with 2S9 figures Indc\ 

1B49 London J & \ Churchill Ltd Price 24/- 

'l During all his professional career James Mennell has made a 
particular study of manipulation For man^ \cars he was almost 
alone in his endeavours to show that this branch of Plnsienl 
Medicine was an essential part of therapv He knew the methods 
of the unorthodoN some of which led to cure and others to disaster 
Some thirty' jears ago he had to face the fact that the public 
looked primarily to the osteopath for manipulative treatment and 
the medical profession tended to scoff at it \t that time he w as 
studying its rationale which was hardly considered b\ the 
manipulator Gradually he has shown the great detail of his 
study of anatomy and physiology relating to manipulation and 
proved that the function of the limbs is a problem worthy of 
thought His writings based on a wide experience have attracted 
the attention of English-speaking nations He has spent manv 
years in teaching the study of manipulation A second edition of 
The Science and Art of Joint klanipulation ’ is most welcome at 
this time when departments of phy'sical medicine are developing 
all ov'er the country This volume concerns the eatremities and 
we are promised a second volume on the spine in a matter of months 
^ The first chapters deal with basic considerations and useful rules for manipulation, w itliout any attempt 
■ 1^0 enumerate the indications The technique of manipulation of all limb joints is then described m 
meticulous detail, and warning is given of the dangers The chapters on the finger joint and the knee are 
o outstanding value The author stresses function and movement, especially in the smaller joints of which 
e has made a detailed study He writes of treatment after manipulation Almost avoiding terms such 
M rehabilitation and occupational therapy, he tells us the value of using the garden shears and a typew riter ' 
'Manipulation for dislocation or fracture is outside the scope of the book The many figures mostly ! 
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photographs arc \\cll cliojcn especialh tliose of manipulation of the knee The art of nnnipuhtn i 
more easi!\ learned b\ Matching an expert than b\ looking at still photographs of him at work and n 
conscauence Mennell is preparing sound films 

The production of this book is excellent the arrangement is helpful and the index is sufficient Tlio 
practising orthopaedic surgerx or phesical medicine should read '\Iennell s Mork and realise tlie importar . 
of the detail that he has been able to enunciate after mane a cars of studa — St J D Btxrox 


V COAlP\MON IN SLRGIC \L STLDIES Ba Ian Aird Ch M T R C S , Professor of Sur^era in tl, 
Lniacrsita of London Director of the Surgical L nit Postgraduate Medical School of London 10 Sin 
Pp am— 1060 Index 1949 Edinburgh E & S Liaingstone Ltd Price 63/- 

Can a book of 1000 pages on surgera aaithout a single illustration be anything but dulP \ir(l s Ivoo! 
proaes the contrara It is easj to read and on opening the book at random one is inclined is aaith all 
good literature to continue broaasing The book fulfils admirably the authors intention of giami; a 
post-graduate a contemporara aneaa of general surgerj and all surgical specialities other than Ins own 
It IS not aaritten for the undergraduate nor is it a treatise on operatiae surgerj Its chief merit lies m tin 
authors knowledge of current surgical literature there are manj thousands of references to papers 
published in the past ten j ears If it has a fault it lies in its lack of discrimination between the important 
and the unimportant for example tw entj -fix e x arieties of tumours of the kidnea are listed Unfortiinatili 
for the orthopaedic surgeon the book does not coxer the xxhole of surgerx’, the author has intcntionalh 
|pmitted all reference to orthopaedics — George Perkins 

PATHOLOGY OF THE NERVOUS SYSTEM By J Henrj Biggart, C B E M D , D Sc Profis or 
of Pathologx Queens Umxersity, Belfast, Pathologist to the Royal Victoria Hospital Belfast Hospital 
for Sick Children Claremont Street Hospital for Nerx'ous Diseases, Mater Infirmorum Hospital rorL«ori! 
bx Professor A Alurrax Drennan MD,FRCPE FRSE Second edition 9x6 in Pp xii-lIsI 
with 232 figures and 10 coloured plates Index 1949 Edinburgh E & S Lixingstonc Ltd Price 21,- 



Fig 222 

Ganglioneuroma of the right adrenal in a child of 
eight jears Section is taken from one of the 
cellular areas Note the mature cells and their 
capsules Manx are binucleated Xissl substance 
is confined to the penpherx of the cxtoplasm 
H and E y 320 

and XIII on tumours of the nerx ous sx-stem Both 
on encephalitis has been largelx brought up to date 
Japanese B encephalitis and the tick-home Russian 


It IS a pleasure to welcome the second edition of 
this useful introduction to the pathologi of tin 
nervous system It contains a considerable imoimt of 
nexx matter throughout and many fresh illustntion' 
including the ten coloured plates The htter ire 
excellent although Plates V and X show nothir^ 
that XX ould not hax e been equallj clear in monochrom 
Indeed the illustrations throughout arc excellent an ‘ 
xxell amplify the text The author has managed tn 
coxer the subject remarkablx completch and tlicrr 
are x’ery few abnormalities of the nerxe cell or sjstxn 
diseases xxhich do not receix'e at least passing mention 
It is a necessary fault in a text-book of this size that 
fuller descriptions of man) of the rarer conditio 
hax'e to be omitted or reduced to a minimun 
Sometimes the author appears to hurrx from ry- 
matter to the next wath almost breathless haste 
subject IS large and expanding rapidl) so that x ^ ^ 
xxas a reasonable size for a text book at the ntt ^ ^ 
the first edition now thirteen rears later appears 
cramp the subject Or it ma) be that manx com i 
which were omitted from the first edtUon 
referred to in the second 

The best sections of the book appear ) 
rex lew er to be Chapters A to ' II 
infections including encephalitis and np ^ ^ , 

these are copiousl) and xxell illustrated ' 
although the most recent work on inei-ct xt 
encephalomx ehtis are not mentioned ‘ J 

and the author s special irt ^ ^ 

tumourr ‘n' 

and Pc j 


mours include descriptions of all the more common forms 
iituitarx gland is reflected in the excellence of the descnption of pitmtarx 
actors chapter is that on injurx In this the important xxork of Dennx ^ 

eleration concussion is referred to so bneflx that its nature and the conclusi 
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ZcZtZi n!;"awwc ’'L^m Ux^lTk n« »«5«vus <•( llu ,>cr.plur,l n.rs.s < ar.xl cut .lunnr tl.r 

;!rrArs found n.n rcllcclmn ,u Ike dnpUr o« tk.f suhpcl Au ..nprcKsu.n .s co.n.vrd lur, , 
doubt umntcnuouilh tbat ant sttoHniR at lb. jnnct.on of a Mt.rcd p.npbrral n.rt, ...d.ratc 

Ttu7as”ok tins .a a book ttb.cb sboukl a,l.u.rabl> s.rt. ,1a purpose of st..nu)at.nr lb. al».l-n, 
bv revealing the richness of tlic field of ncuropatbo)oK>. md sbotvin,- bow rios.h Ibm ubj.rl is nlalrd 
to the patbolog> of other bodilt at slcnia — J O <,ui i \tti t » 


VN ACCOUNT or THE SCHOOl S 01 SUUGI HA. UO^ AE COI f t C.f. Of SUUf.l ONS DMitA 
1789-1948 B\ J D H Wiiinrss. M A (Dublin) EHCl’ASl E.branan and 1 .ctnr. r m Ibolngv 
R C S I Foreword bt Wtlbani Doobn F R C S 1 , lion Eibrari in Hot a1 ( olkg, of Snrgrona )n Inland 
Editor of the Irish Journal of Medical Science dj a fij ,n I’p \ i 107 with 10 plat, a Dibbograpbt 
\ppendiv and Indcv 1949 Edinburgh E <S. S Iitingal.ini Eld Frict I7/fi 

Although the date I7S9 .appears in the title of thia book ,1s opeiung pagea lovir the liiatorv of Inal, 
surgerj for man\ earlier centuries but such an introduction la ntc(sa,ar\ if the rtatkr la to iindiratand 
how the need for the new institution arose The steps taken bt tlu founders of the tolligi aroiiai 
admiration for their vision courage and faith winch overcame almost inanjKrahk difficiiltna 1 Im author, 
who is librarian and lecturer in biology m the College, illi, inmates witli his kiiowkdgt ivirv asjiect of ita 
earlj davs and its later dovclopnicnts, lie uses admirablt brief and direct stateiniitt to coiiviv the most 
comprehensu'e information in the least possible space Uic work will jirote ititahiahk for ref, mice not 
onlj on matters directlj concerning the College but on manv related subjects of tbeae tlie stort of tin 
resurrectionists is given in graphic detail There are main vnid biographical sktlches of the staff of th. 
College and its distinguished sons, wlicrc tlic use of concise quotation renders the fignrt s Ihrt e dimensional 
These quotations arc vert numerous so that hmitatioiis of space mat account for the absence of references 
Dr Widdess includes not onh tlic personalities who brought to the scliool its earh success and establishi d 
its later reputation but also describes its buddings, furnishings localilv sv llabiis fees evammations and 
resolutions its prizes its documents and its books The cvcellcnt plates illustrate some of the records 
^nd show man> portraits of men whose names arc novv perpetuated in anatomic-al stniclnrcs or clinical 
■signs In consequence of the authors famiharitj with carlj medical journals their views of the school 
rre estensivelj quoted so that its earlj jears are seen through the ejes of contemporincs 
’ The pohc) of the College was remarkabh enlightened from its von start, it anticipated manv current 
\iews on medical teaching and long ago introduced methods winch remain hoped-for reforms elsewhere 
In its first twentj vears the College revolutionised surgical teacinng in Dublin Outstanding among its 
achievements vvas Colics s work in relating anatomj to snrgcrj, while Macarlncv was the first teacher 
m Great Bntain and Ireland to break awav from the renaissance tradition and to teach anatomv on 
topographical instead of systemic lines As early as 1841 the College established a chair of preventive 
medicine and the course of study came graduallj to embrace all subjects required for general practice 
but it is notable that at its v'erj’’ inception space vvas found for instruction in the historv of medicine The 
expansions which took place in 1805-10 and again m 1825 with government support were but preludes 
to a programme which vvas soon to make the College a great national institution and culminated in its 
absorption of two private schools in 1889 an incident commemorated in its title Schools " Had the 
founders taken as its motto Tandem fit surculus arbor, the College would have noblj' justified their choice 
There are few misprints and the book fully maintains the high standard of its producers There is 
a good index and there are some useful appendices, but the brief bibhographv' appears to do little justice 
to the author s reading — John Keevil 


ERNIA DEL DISCO E SCIATICA VERTEBRALE By Francesco Delitala Ordmano di Clinica 
Ortopedica Direttore dellTnstituto Rizzoh di Bologna, and Augusto Bonola Pnmo Amto dtllTnstituto 
Rizzoh, Inc di Chmea Ortopedica dell’Univer di Modena 9Jx6| in Pp 213, with 108 figures 
Bibliography 1949 Bologna Licinio Capelh Price Lire 1800 

\ ^ comprehensive presentation of hernia of the intervertebral disc and its relation to sciatica 

subject is covered systematically in great detail and with great care Particular attention is paid to 
e histo-pathology of the condition and the clinical aspects and details of operative treatment are 
a equately discussed The illustrations are delightful, and even those who were ignorant of the language 
cou d almost read the book by looking at the pictures The bibliography covers the whole of the literature 
on m ervertebral lesions and it is probably the most valuable part of the book — Bryan McFarland 
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M 

McMurray Thomas Porter {obituary), 618 
dinner to on retirement, 138 
Madelung s deformity bilateral {demonstration), 141 
I'laitland, Thomas Giijnne {obituary) 130 
lanchester Hospital Region, orthopaedic clinical 
I meetings 140 

.MandiWe, fracture of bilateral (ifci)ioii50rt/io;i) Ml 
, Kostecka s resection of ascending rami of for 
prognathism {demonstration) 140 
launtius orthopaedic work in, 148, 638 
ledian nerves carpal tunnel compression of 
complicating pleonosteosis, 560 
lesions of 506 

Jleningocele enth spina bifida 485 
®mscus, medial, cyst of {demonstration) 140 
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Obiliiants -- 

MeMurrax 3 limn is Pnrii r 61S 
Maitland I hom is (.wMim 1 in 
Milni Rolxrt 620 
No\e-Josserand (labrnl (,21 
Reid, Jolni Bern inl 1(1 

Ojipoiitns jiollieis and abduclnr miisil, s pirih'i- 
of, inter nulae irjial bom grift (or 51 1 

Ortliojncdic snrgerx British \nn rii an \ n w id (,2 , 
contribution of 1 dinbiirgb to t, tn 
in Colonies 14 ( 6(8 

in sivteenlb and seMiitiinth initiinis 
disinembring 472 

traction apinrattis-\ ,dn„ , 

rclationsbip to (rauniatic siirgi r\ I, ( ( 
scientific approach to, S 

OssificMio^n, mechanism of, alkahm jihosjih it is, 

Osteitis deformans Paget s association of malign mt 
osteoclastoma with 281 {correslmnd, nn) 642 
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Osteoclastoma (editoual) 157, 158 
cases of, 252 
chondromat'ous, 239 
lesions resembling, 239 

malignant association mth Paget s osteitis 
deformans 281 (correspondence) 642 
changes in 238 263 279 281 
pathologj ol 236 
treatment of 241 259 
radiation 241 259 268 

Osteogenesis effect of sex hormones and adrenal 
cortex on, 140 
Osteogen} pioneers of — 

Frederick Old field Ward 596 
George Wilha m Callender 1 27 
Osteomalacia in woman aged twentj -eight 
(denionstratt on) , 141 

Osteori} ehtis, ai-ute haematogenous treatment 
wath peninJlm ^ and earlv metaphysial 
decompression, 140 j 
of terminal phafanx 499 ^ 

Out-toemg, femoral torsion as cause of* 631 
Oxford Umversity, election of Xuffield Professor of 
, Orthopaedic Si rgen*-, 484 


Pophtea rterj anatomy of 332 
thrombosis of pnmar} 328, 329 
secondary, 338 

neurectomy, internal, in treatment of 
intermittent claudication, 353 , 

Portland Training College for the Disabled Harloi 
Wood lajnng of foundation stone 486 
Portugese Orthopaedic Society, foundation of 15*1 
Pott, Percivall (1714-88) biographi 465 
Pott s disease, 467 
fracture, 466 
puffy tumour, 468 

Pregnancy and skeletal tuberculosis, 638 
Pretoria orthopaedic surgery m, 149 
Procame infiltration as guide to treatment c 
supraspinatus tears, 423 

Prognathism treated by Kostecka s resection o 
ascending rami of mandible (demonsiration) 140 
Prostate, cancer of, secondar)^ deposits in bom 
from treatment of, 139 

Puberty, precocious m boys, associated will 
polyostotic fibrous dysplasia, 175 
Pulp space mfections, natural histor}* and treatmenl 
of 499 


P 

Paget s osteitis deformans association of malignant 
osteoclastoma wth, 281 (correspondence), 642 
Pam in intermittent claucication, relief of 352 
intractable, in traumatac paraplegia, rehef of 402 
sjndrome m vascular disease, mechanism of 325 
Palmar ganghon, compound, 142 
Paralysis Ddjenne-Klumpke type, in injuries of 
brachial plexus, 11 

in open wounds of brachial plexus, 17 
late conservative treatment (denionsffa/iou) 140 
residual after brachial plexus injunes treatment 
of 42 

spinal late after avulsion of brachial plexus 40 
traumatic, intractable pain m, rehef of, 402 
operative treatment of 399 
early 400 
immediate 399 
late 401 

treatment of violent spasms in 403 
Paraplegia with dorso-lumbar fractures, treatment 
of 391 

with scohosis, 162 

Paraplegic patients decubitus ulcers in 142 
Paravertebral block in treatment of intermittent 
claudication 350 

Pans, Chair of Orthopaedic Surgeiy appointment 
of R d Aubigne to, 151 
Patella fractures of 76 

PemciUin and early metaphysial decompression 
in treatment of acute^ haematogenous 
osteomj ehtis, 140 
Phlebograms (demonstration), 140 
Phosphatase, alkalme and ossification, 94 
Plantar digital neuroma in pleonosteosis, 560 
Plasmociffoma of spine sobtarj*^ 369 
Pleonosteosis Len s complications of 560 
pathology of 566 

Pohomyehtis among Eskimos epidemic of 632 
doctor’s personal expenence of 153 
electrical reactions of muscle in, 139 
neuropath olog}^ of 152 

Polyarthntis, chronic rehabilitation of old patients 
wnth, 485 


R 


Rachitogenic diet, strength and elasticity of bone 
m rats on 444 

Radio-ulnar synostosis (demonstration), 141 
Radius fractures of shaft of, closed, 482 
of upper end of, in children, 637 ! 

von Recklinghausen’s disease, neurofibroma ‘of sole 
in, 227 

Rehabihtation and resettlement of disabled in 
Great Bntain 136, 628 
Reid, John Bernard (1900-48) (obituary) 13j 
Rheumatism, role of surgery in 481 
Robert Jones and Agnes Hunt Orthopaed 
Hospital subscription hst 486 
Robert Jones Dining Club meetmgs 137, 48p 
Golf Cup 135 

Memorial Lecture Royal College of Surgeon 
of England, 137 

Royal Australasian College of Surgeoi^*’ 

Zealand Fellows of annual meeting, 632? M 
Royal College of Surgeons of England * < 

award of Hon Fellowship to R I Hams' 4/ 


Huntenan Lectures, 137 
Oration 137 

Robert Jones Memorial Lecture 137 
Ro}*al National Orthopaedic Hospital, 
Week, 1949, 485 

Roj’al Society of Medicine — n 
Orthopaedic Section meetings 139 48/ 
Section of Epidemiology*' and State 
meeting, 140 

Section of IMedicme meeting 140 
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Scandinavian Orthopaedic Association mcctin 


1948, 152 

Scaphoid, carpal, excision of, for non 
fractures of, ununited, excision 


-unionr 572 
for, 572 


treatment of 134 
recurrent subluxation of 53/ 
dislocation of 528 

forward, of half of, 527 
subluxation of 527 
recurrent, 528 




